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A GRACEFUL TRIBUTE TO A WORTHY MAN.—On December 23d, Mr. 
A. M. Smith, the well-known Superintendent of Distribution, under 
Chief Engineer W. H. Bradley of the Consolidated Gas Company, of 
this city, was the recipient of a well deserved compliment delivered in 
a very happy manner. It was in the shape of a handsome loving cup, 
the inscription on which tells the story in an eloquent, though concise 
manner, as follows: ‘‘A gift from the Consolidated Gas Company, of 
New York, to Albert M. Smith in recognition of 50 years faithful, ser- 
vice, 1852-1902.” On the other side the initials of ‘‘A. M.S.” were 
engraved in monogram. The presentation was made by the President 
of the Company, Mr. H. E. Gawtry, in a few well cliosen sentences, 
and in his office, where all the officers were present. Mr. Gawtry, 
among other things, said that it was not given to many men to be so 
long connected with a gas company, without becoming the owner of it, 
and that the fact spoke volumes for the faithfulness of Mr. Smith in the 
interest of his employers rather than in his own interest. The gift was 
a complete surprise to Mr. Smith, who was unable through emotion to 
do more than in the briefest way express his thanks and appreciation. 
Congratulations and wishes that another 50 years of useful and honor- 
able life might be his were showered upon Mr. Smith by the officers 
present, and closed an incident most enjoyable and appropriate for the 
season of goodwill. Mr. Smith’s long connection with the Company 
began as an office boy, when the old Manhattan Company’s head- 
quarters were at No. 80 Fourth avenue. From that position he was 
transferred to the 14th street station, when that was put in operation. 
There he remained 19 or 20 years, under the late Mr. Wm. Combe, as 
Superintendent. With such excellent training he was admirably fitted 
for his next position, that of Superintendent of the Manhattan Com- 
pany’s 18th street station, which he filled for well over 25 years with 
honor to himself and satisfaction to his employers. The JOURNAL joins 
his other friends in wishing him many years of happiness in his pres-nt 
responsible position. 





‘*Gas ANALYsT’s MANUAL,” by Jacques Abady, M. Inst., M.E.—Pub- 
lished by Spon & Chamberlain, N. Y.—This book seems to be a con- 
scientious effort to bring to date the two books of the so much lamented 
Mr. Hartley, which the title page says are incorporated in it, but which 
the preface implies, form buta small part of the whole. This seems to 
be true. The work will be looked upon by the new generation of users, 
not as Mr. Hartley’s, but, as it really is, that of Mr. Jacques Abady. 

Taken as a whole, it is a very convenient book. Between its covers 
one finds pretty much all that is wanted for the purposes it seems to have 
in view. The apparatus described is no doubt that most in use in Eng- 
land, and probably it stands for the practice which the struggle for sur- 
vival has proved fittest for survival in England; but one cannot but 
doubt if the book will be so influential as to insure the introduction, use 
and survival in this country of the apparatus and methods which it 
seems to ‘‘ most. approve.” There is no body sufficiently influential to 
give its approval, even the semblance of authority in the question of the 
choice of apparatus, and the disposition of every.man in America to be 
his own guide in his own matters makes against uniformity in choice 





of apparatus. Yet such is the influence of a really great author that 
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many men follow his leading even to their own undoing. For illustra- 
tion, see how common is the use of antiquated apparatus and of ana- 
lytical methods long ago proven inadequate, yet still in use. It is with 
no small pleasure that we note that, somewhat late though it be, justice 
is done to Mr. Hartley in the matter of the calorimeter. For some reason 
there exists a prejudgment in favor of. inventions when the inventor 
speaks a foreign vernacular which entices an American to use a French 
or, still better, a German instrument rather than an English one. Hence 
we enjoy seeing justice done in this matter to Mr. Hartley’s memory. 
There is no longer any excuse for not knowing the part he really had in 
this important part of gas history; the study of it as a fuel, asa source of 
heat. 

There are a number of things in the book which we would like to take 
up in detail; for example, the excellent chapter on the raw material, on 
coal. The warning, implicit if not explicit, that this important part of 
the subject requires more study may well be heeded in this country as 
well as in England. 

The chapter on gas analysis also is worthy of attention, but if it be 
carefully examined the American expert will find much with which to 
join issue. . Nor will the incorporation of Mr. Earnshaw’s paper wholly 
satisfy the longing for more efficient means of working up the data ob- 
tainable by analysis. There is doubt but that.Mr. Abady has set forth the 
present practice, as he has found it, but few will be found who will 
think that he has in any way advanced it. If the intention was to 
compile a book which should be the record of the routine practice of 
the last decade of the last century, then the book is a success; but if it 
was intended to advance the science, or the art, of the gas analyst, then 
the book has, it seems to us, distinctly fallen short of its writer’s aimed 
at target. Twice, and carefully, have we examined the book, and no- 
where have we found that thing never said before which seems to make 
a book a landmark in the development of an industry. The nearest 
approach to such a landmark is the chapter on the calorimeter and its 
use. Mr. Hartley, were he here, could not be otherwise than 
thankful for the worthiness of the shoulders on which his mantle has 
fallen. 

But if the book does not advance the art and science it marks the 
passage of time. It sets forth the received practice of to-day in a way 
unequaled by any other book within reach of our arm, and the most 
part of the books worth having are within such reach; and with this 
book at hand one may well question if he needs any other one to show 
him just what the state of the art is to-day, just what the foundation is 
on which we are to build the art of to-morrow. 

Considered in this respect, as a record of the state of gas analy- 
sis at the beginning of this century, the book is invaluable to the gas 
gas engineer and chemist, and even the general chemist can hardly 
afford to do without it; while the man who makes gas analysis his 
special work will find it easier to take this book as the foundation, and 
add the needed references to other books, making this his working 
manual than he will to reverse the process, and to reference this in the 
other books, so full is it of matter he must refer to. 

The manner of the book is worthy of its matter. Paper, print and 
binding, all alike are such that the owner may well be proud of his pur- 
chase as a book, while to those who are familiar with its contents the 
fine dress seems but a worthy setting for the matter within. 





NoTEs.—— 
CAPTAIN OLIVER ELDRIDGE, for many years interested in a large way 
financially, in California Gas Companies, and at the time of his death 
Vice President of the Stockton (Cal.) Gas and Electric Company, died 
at his home in San Francisco, the night of December 16th. Deceased 
was in his 85th year, having been born in Yarmouth, Mass., August 
12, 1818. In 1865 he went to the Pacific Coast, as Commander of the 
Pacific Mail Company's steamer ‘‘Commander,” subsequently acting 
as the Company’s agent in San Francisco for a year or more. He en- 
gaged in mercantile business on the Coast and amassed a fortune. 


Messrs. J. C. Tucker, Jr., 8. T. Browning and E. C. Pierce, have 
applied to the authorities for the right to construct and maintain a gas 
works in the town of Narragansett, Rhode Island. The name of the 
concern is the South County Gas and Power Company. 


Mr. Cuas. H. NETTLETON, President of the New Haven (Conn.) Gas 


Light Company, returned about a fortnight ago from a short trip 
abroad. 


ANOTHER returning voyager was Mr. Henry A. Carpenter, who says 
that the Riter-Conley Company proposes to construct in the near future 


in this country severa) large gasholders. They will put up at St. Louis 
another 4,000,000 vessel. 





[Prepared for the JouRNAL.] 
A Retrospect. 
rate tr omanes wh 
[By Mr. FREDERIC EQner.] 


The incentive to this article was supplied by one of our most respected 
gas managers, who a few days since remarked to the writer: ‘‘ All of 
the improvements which we have in the gas business seem to have come 
to us from abroad. We Americans seem progressive enough in every- 
thing else excepting the gas business; and in that we seem to be almost 
over-conservative. Do you not think so?” 

Well, it does seem so. Yet appearances are somewhat misleading in 
that direction, as the writer could point out from the experience and 
achievements of the very gentleman that made those remarks, who 
most likely with his well-known modesty forgot to think of himself 
when speaking. 

The charge of over-conservatism, however, is not without good 
grounds, neither is the statement concerning improvements in the gas 
industry without foundation; but we are not all alone on that road. 
‘‘There are others.” For example, while we are something like a dozen 
years or so behind Europe with the successful operation on a large scale 
of the inclined retort system for the manufacture of coal gas, our 
European colleagues are a good 15 years behind us in the introduction 
of water gas. But that is about the only instance where we can charge 
them with being somewhat slow, and for said tardiness they had some 
excellent reasons which we had not. 

By chance, picking up a volume of the AMERICAN Gas LIGHT JOURNAL 
of just 20 years ago, the writer thought a retrospect at this time might 
be interesting and useful to your readers, and hence ventured upon this 
review, which he hopes may please and instruct—please those of the 
‘‘Old Guard” who are left; and instruct (if possible) some of the younger 
generation. 

Incidentally we may find that there is some reason for the conservatism 
of the American gas engineer; even an excuse if it is somewhat over- 
done. While it is regrettable that, with the immense capital invested 
in the gas industry, the importance of the same in the economics of life, 
no fund has yet been made available whereby sometimes very attrac- 
tive theories could have been experimentally tried upon a scale large 
enough to settle for all time their utility or uselessness. 

Let us take, to illustrate the last statement, an advertisement running 
through the whole of the volume before me, but which most of the 
readers of this JoURNAL probably have never seen. 

First, there appears in large type the following: 

‘‘Fogarty’s Process of Manufacturing Gas.”—Then follows a very 
well-drawn chart of chemical reactions, under which we read: ‘‘ This 
process produces hydrogen gas free from carbonic oxide and simultan- 
eously ammonia and bicarbonate of soda. 

‘*Tt consists in: 1st, making a cheap heating gas through the action of 
steam and air on incandescent carbon; 2d, converting the nitrogen of 
the gas into ammonia; 3d, converting all the carbonic oxide in the gas 
into carbonic acid; 4th, purifying the gas from carbonic acid, without 
cost, by means of the ammonia produced; 5th, decomposing the bicar- 
bonate of ammonia produced by means of common salt, producing 
chloride of ammonia and bicarbonate of soda. 

‘* For information, address THomAs B. FoGarty, Room 25, No. 18 
Wall street, New York city. P.O, Box 2,568.” 

Could anything in the gas line be more attractive than that? And 
yet, nothing ever came of it. 

The inventor is, or at the writing of this article was, still alive and 
apparently struggling along—often in want, but still hopeful. 

To the writer’s personal knowledge, more money has been expended 
upon that alleged invention, ina desultory way with no tangible results, 
than would have sufficed to demonstrate the subject pro or con in a 
thoroughly satisfactory manner. 

It is still a live issue. Millions upon millions of dollars have beeu 
freely given for the estsblishment of libraries, which, although very 
worthy in their way, are not and cannot be a tithe as important to man 
kind in general upon the whole globe as this invention, in the bringing 
out-of which more than five score of the scientists of the past century 
have labored more or less; mostly less, because the cost to try wa: 
greater than any individual of them could afford. Some went deeper 
than others into the subject, and we are getting closer and closer to its 
solution. 

The writer himsrlf has studied the work of no less than 107 persons, 
some of great note, who have worked upon it, among them that of Mr. 
Fogarty, who probably got nearer to the solution than anybody else. 

That this subject is not only of great importance to the gas industry, 
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could it be made a commercial possibility, but to the whole of mankind, 
would not be at all difficult to prove to any intelligent person; and yet, 
as above stated, no fund was ever available by means of which the ques- 
tion could have been either solved or disproved for ail time, which in 
itself would have deserved consideration, since it would have, so-to- 
speak, laid a ghost which may yet trouble some of you. 

So here is an issue of 20 years ago which is still to be finally disposed of. 

Not so with another. 

Again taking up the advertising columns of the JoURNAL of 20 years 
ago, we find one reading as follows: 

‘* Circular to Gas Light Companies.—Branch office of the Strong Gas, 
Fuel and Light Company, corner Broadway and Main street, Yonkers, 
July 2d, 1881. 

‘The Yonkers Fuel Gas Company is now in successful operation, 
manufacturing water gas by the Strong Process, for heat, power and 
light. 

‘Tt has about 24 miles of mains already in use through the heart of 
the city of Yonkers, and is supplying gas for cooking, heating and 
various industrial purposes. 

‘*The problem of a purely fuel gas is at length practically solved, and 
is acomplete success. That it must speedily go into universal use is 
apparent to everyone. 

**Gas light companies are cordially invited to visit Yonkers and in- 
spect this new system, which, if electricity should eventually drive 
them out. of the field of illumination, will op*n to them another field 
still more vast and fruitful, and from which they never can be dis- 
possessed. 

‘*The Westchester Gas Light Company, of the city of Yonkers, em- 
ploys the Lowe process for making its gas. 

‘‘ Here, then, can be seen, side by side in business competition, the 
Strong and the Lowe against the Motay and the old coal gas methods, 
and each observer will be enabled to form his own opinion as to their 
relative power and value. 

‘The Strong Gas, Fuel and Light Company is the proprietor for the 
State of New York of the Strong patents, five in number, and of the 
Lowe patents, two in number. 

‘* All applications for license or for information should ,be addressed, 
as above, to R. W. VAN PELT, President of the Company, and also 
President of the Yonkers Fuel Gas Company, and the Westchester Gas 
Light Company.” 

The reader will observe with what force it is stated that the problem 
of a purely fuel gas was ‘‘at length practically solved,” etc. How 
many of you now remember what the Strong process really was? 
Evidently, according to the law of ‘‘ The survival of the fittest” it was 
‘‘ Not in it” with the Lowe process. And for all that many thousands 
of dollars were both made and lost in it; enough at any rate to con- 
tribute to the conservatism of those whom it concerned probably. 

But this was in the days when water gas promoters had still to fight 
their way; and not infrequently were dubbed ‘‘ Pirates.” A good many 
men still living thought that the appellation was deserved, too; but 
at this date they are all making water gas, and glad they have at last 
found out about it. 

It would no doubt have been better to have found out about it 
sooner, before condemning the process bitterly, and finally after, in 
some instances spending many thousands of dollars to fight something 
not well understood, be at last obliged to ‘‘ eat crow” and be glad in 
the light of latter days that we did it. 

But a lesson for the future might be drawn from the real experiences 
of the past, the almost immediate past at that, for 20 years is after all 
not such a great while. 

Some good things went to pot also; for just under the last quoted ad- 
vertisement, we find one of Chas. F. Dieterich’s regenerator furnaces 
which could be ‘‘ adapted to any bench.” This was really a good fur- 
nace, and could be applied as advertised with a certain saving to the 
applicant. But the very works where this furnace was, as advertised, 
in successful operation, viz., the Peoples Gas Company, Baltimore, 
Md., is no longer in existence, excepting the purifying house, exhauster 
and meter rooms. The retort house is a roofless ruin, melancholy to 
behold to an old retort house man, while the two gasholders once there 
were obligingly removed by successive tornadoes some years since, and 
only the brick tanks now remain. 

The inventor of that furnace, and also of a number of other useful 
things, has made his millions since then; but very likely not any part 
of them by means of his very good retort bench furnace, which is only 
seen now by a close imitation under another name. 

Observant readers may have noticed the fact that the gas business 





supplies a fairly good barometer by which to estimate in general the} writer considers itfas deserving a more fitting name, but because of re- 


prosperity of our country; and in like manner the advertising columns 
of the JouRNAL will be found a pretty good criterion from which the 
progress of the industry in a technical sense may be estimated. 

Let us look over some of the advertisements appearing in the number 
of the AMERICAN Gas LIGHT JOURNAL for January 2d, 1883; or, more 
correctly speaking, No. I., Volume XX XVIII. 

Here we find an advertisement of the ‘‘ Standard Washer Scrubber, 
Kirkham, Hulett and Chandler’s Patent,” the best machine for the ex- 
traction of ammonia which had been devised to that date, and which is, 
while improved upon, only imitated by later designs, and the best still. 

In that advertisement we are told that in all 123 gas companies had 
applied this excellent apparatus; but among them only 12 American 
ones, viz., Columbus, O.; Citizens, of Newark, N. J.; Consolidated, of 
Baltimore; Equitable, of the same city: Metropolitan, of New York 
City; Newport, of R. I.; Providence, R. I.; Richmond, Indiana, St. 
Joseph, Mo., and the Williamsburgh Company, of Williamsburg or 
Brooklyn, E. D. 

The advertiser, the late Geo. Shepard Page, states that ‘‘the concen- 
trated ammoniacal liquor produced has an immediate sale at prices 
much above what has heretofore been offered, or can be converted into 
sulphate of ammonia, with large profits, by the use of the Kirkham- 
Page sulphate apparatus, estimates for which will be given gas com- 
panies.” 

Poor George Shepard Page! He was a welcome visitor at every one 
of our gas Associations at that time. His sad end was mourned by the 
many who knew him. 

Upon one of the pages we find, in peaceful company, the “ads.” of 
our friends of the ‘‘ mud business,” as they among themselves speak of 
it. 

The ‘‘Chicago,” and the ‘‘ Cincinnati” Gas Retort and Firebrick 
Company, as also Evans & Howard, of St. Louis, are not found in the 
JOURNAL of the present date. The old, reliable Baltimore Retort and 
Firebrick Company, though doing business in the past, does not appear 
in the advertising colnmns of 20 years ago; but in place of those that 
have dropped out, we now find the very lively Missouri Firebrick Com- 
pany, of St. Louis, Mo., and the Parker-Russell Mining and Manufactur- 
ing Company, of the same city. 

All the rest are still with us, howbeit the sons have taken up and con- 
tinue the work so well and creditably begun and honorably carried on 
so long by their worthy fathers. May they flourish, and at the end of 
the chapter be found with their spotless reputation and goodwill left 
them by their forebears; though one thing these all with great unanimity 
claimed—especially about the time things warmed up at the annual ban- 
quet or so—namely, that they (in confidence and on the quiet) were cer- 
tainly the first to introduce fireclay retorts in this country. 

Oh, yes! They all did it. Our dear old friend, Adam Weber, who in- 
troduced them from Germany ; and Col. James (jovial, good old ** Jim.”) 
Green, who brought them direct from Stourbridge, in England; and 
Gautier; Borgner & O’Brien, who brought them from Ireland, no 
doubt; Gardner (of respected memory), and all the rest who brought 
them from parts not disclosed, but nevertheless were all of them the first, 
just as good as the rest of them according to their own stories, which 
nobody at such a time was ill-natured enough to doubt. The boys can- 
not do that; they might do something equally as well, if they would 
find out ‘‘a mix” of clay which would give reliably and beyond ques- 
tion the best results in the dry dislillation of coal to the gas maker. 
That is, put such material into the retorts as would give the greatest 
durability, together with best conductivity of heat. 

On the same page with the announcements of the fireclay men we 
will find the ‘‘ Pelouze & Audouin Condenser,” with ‘‘ Smedberg’s Im- 
provements.” The ‘‘P. & A. Condenser” is guaranteed to arrest every 
drop of coal tar. And, so the advertiser (Jas. R. Smedberg) stated, 
‘* May fairly be considered a standard and indispensable.” Furthermore, 
‘* During the 8 years which have elapsed since its introduction, it has 
been adopted in the fullowing gas works.” And here are given the 
names of 22 works, not one of them being that of a leading gas company, 
but only, for example, the Napa Insane Asylum, Ohio Penitentiary, 
Hotel del Monte; but, stop; yes, here we have also San Francisco, New 
Orleans, and the Municipal works of New York city named; and this, 
in connection with an apparatus which the writer, from years of per- 
sonal experience with it, can assert to be all that was claimed for it. 
Not only that, but the best apparatugin every respect to accomplish its 
object that was ever, up to the present date, devised. Only careless or 
ignorant handling could make it fail to perfectly do its work. 

Perhaps here you may find in these few words ample confirmation of 
the charge of over conservatism of the American gas engineer. The 
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cent good Christmas cheer, will refrain and omit the more bitter, though 
fitting appellation such a neglect, as that poor advertisements’ brings 
home to some of us deserves. 

**Tron Sponge” will also be found advertised in the number of the 
JOURNAL named. It is, as all know, still with us, under the guidance 
of genial ‘‘Governor” Hayward, and who now has associated with him, 
our ever bright friend, Geo. G. Ramsdell, who 20 years ago was better 
known as ‘‘from Vincennes,” but since then has “‘ Passed through the 
chairs” of both the Western and American Gas Associations, and has 
not yet graduated to ‘‘the committee on final resolutions,” but still is 
sought for as a member of ‘‘ The Committee on President’s Address ” 
when gas men meet, and he is present. 

The P. H. & F. M. Roots’ Exhauster Company is with us yet, only 


who conducted its manufacture, and early introduction, notably among 
them dear, old friend Townsend, have gone to their rest years ago. 

The Mackenzie exhauster, shown in a nice illustration in this some- 
what faded number of the JouRNAL, is now made by the “ Isbell-Porter 
Company,” then known as the Smith & Sayre Manufacturing Company 
—then as now, of 245 Broadway, New York. Only ‘‘ Charlie” Isbell 
is left of the original firm; but he is as bright as ever, and has only 
during the past year been granted a number of patents for a real ‘‘ ver- 
tical retort ” system, which to the writer seems to have much to recom- 
mend it to the practical gas man, and may be heard of later on. 

Messrs. Bartlett, Hayward & Ccmpany are seen in a small 3-inch 
‘*ad.,” whereas their evident prosperity and progress through the past 
score of years is now marked by nearly a full page; and R. D. Wcod 
and Company, the Continental Iron Works, the Kerr-Murray Manu- 
facturing Company, the Stacey Manufacturing Company, and Deily 
& Fowler, who proudly let you know at this date that they have been 
in business for 50 years, may all be found at their old stands. 

Some have dropped out. For instance, Morris Tasker & Company, 
and the once, old and reliable ‘‘Oregon Foundry” of Herring and 
Floyd; much regretted by everybody that knew them; while their loss 
has been more than made up by new firms which in some instances are 
represented by the conductors of those who have gone out of business. 
We have the Quintard Iron Works, for example, ‘‘ Frederick W. Floyd, 
Engineer,” in place of one of these. 

Then amongst the prominent new comers are the names of Chris- 
topher Cunningham and the Logan Iron Works. And so it is with 
quite a number of individuals and firms then not known, now leading 
in various specialties. Indeed, the advertising columns embrace much 
that is instructive in all of our gas journals, and from all of which we 
may learn much concerning the progress of our industry during the 
past two decades; and it might be well for the rising generation to 
know that by looking over the old files of the JouRNAL they could 
often be saved a heap of trouble, and occasionally learn that there was 
not nearly as much of the ‘‘new” under the sun, as they may fondly 
or perhaps even proudly think. The writer was in the same boat 30 
years ago, and speaks from experience. Seriously speaking, it will be 
found that there are quite a number of very good ideas and things, 
which were known long ago and successfully applied, but have some- 
how got lost in the hurry of modern days, which would save time, 
trouble and expense to know, all of which could be accomplished by a 
little reading of what the pioneers in the business had done. It may be 
truly said here, too, that ‘‘ There were giants in those days,” especially 
when it should be remembered that they had no material to draw on 
such as is now so plentiful; and with that should come the thought 
that experience is after all not to be despised, though it is not considered 
of much value by those who know no better is a sad fact of present day 
wisdom in the management of many gas properties. 

“King’s Treatise on Coal Gas” is still the standard work of the 
present day on that subject, so that one may get to thinking that while 
we certainly have advanced, the progress has not been enough to worry 
one much, who thoroughly knew his business ’way back 20 years ago, 
and who may have kept up with the procession since. 

Of the meter makers, we find nearly everyone of the present date 
represented in the past, excepting that of our dear, lamented brother, 
Wm. Wallace Goodwin. 

Mr. Goodwin did more for the advancement of gas for domestic pur- 
poses (cooking and heating) than all the rest of the gas fraternity 
together. 

The writer is to-day building this article in a room heated by a gas 
“heater made 20 years ago, which is still not only in good order, but un 
surpassed in effectiveness as well as economical sensible application of 
gas by any more modern stove made. ‘‘Cookers” have been improved 


gave his lectures on cooking by gas, which are worth reproduction 
intoto, and would benefit gas companies to-day, if liberally distributed 
to consumers. 

But enough of the advertising columns; let us glance over the literary 
portion of our relic. 

We shall find the ‘‘Seventh Annual Meeting of the Society of Gas 
Lighting” reported. Of the officers of that day, none are now in the gas 
business, and nearly everyone has laid down the load, respected and 
mourned eyen to this day by those who were so fortunate as to know 
them. 

Jos. R. Thomas, C. V. Smith and G. Warren Dresser are dead, but 
J. H. Armington and Eugene Vanderpool survive. As for the Society, 
it still flourishes, but like some of lesser note, it has fallen into quiet 
ways apparently, for its proceedings, as valuable as ever, are no longer 
reported or published by the AMERICAN or any other Gas LIGHT JOURNAL. 
Its light is no longer for the general good, but has become very ex- 
clusive for many years. 

The same can be said of the American Gas Light Association, whose 
‘‘Tenth Annual Meeting, held at the Monongahela House, Pittsburg, 
Pa.,” is reported in this volume. 

The Association named, some years since, decided to no longer permit 
the technical press to publish the proceedings verbatim, but yet they 
voted their funds, and to a considerable amount, to maintaia a free cor- 
respondence school for the education of budding genius, with the am- 
bition some day to become, maybe, gas superintendents. 

And in and out of the Association that object has been strenuously 
urged, while the plain, simple fact that the publication of the proceed- 
ings in the JOURNALS would be one of the best conceivable educators of 
those who would take enough trouble merely to read them, seems 
never to have occurred to the wiseacres at all. 


These publications did not cost the Association one cent at any time. 
Every member taking part in the proceedings would see at the earliest 
possible moment if he had been correctly quoted, could correct and be 
corrected, and by an intelligent correspondence, such as we may find in 
the very volume herein discussed, add greatly to the dissemination of 
knowledge. 

If we are going to spread our information in a professional sense, freely 
and broadcast, then why hinder the free publication of our proceedings’ 

Among those who took part in the discussions of that meeting we find 
some familiar names, names of men who up to date have always done 
their share towards increasing knowledge, and who have given theirs 
freely for the benefit of all. Let me quote: Greenough, Nettleton, For- 
stall, Sr., Harbison, Slater, Sr., H. H. Edgerton, who contributed an 
even now most interesting paper on ‘‘ Heating by Gas,” to which Mr. 
Goodwin added not a little with valuable information, which he seemed, 
so-to-speak, to carry at his fingers’ ends. 

Further along in the volume we find the ‘‘ Official Report of the 
Western Gas Association.” It had then its sixth annual meeting, which 
was held May 9th, 10th and 11th, 1883, at the Burnett House, Cincinnati, 
O. Our old friend, ‘‘ Uncle” Jerry Howard, presided, and delivered an 
address full of good, sensible things, though notably shorter than is now 
customary to stretch the annual presidential lecture. Forty-eight mem 

bers responded to the roll call, and 49 new members were added to the list. 

Here, indeed, we may note progress with emphasis, when we con- 
sider that at the last regular meeting of that Association there were on 
the rolls 12 Honorary, 283 Active and 78 Associate Members, or 378 in all. 

That Association has always been true to the high standard of the 
object, set up by the original few who organized it, at the office of the 
former St. Louis (Mo.) Company. 

No star chamber methods ever had a show with ‘‘ The Western,” and 
its proceedings are freely published to the world at large. And those 
who have read know that the matter presented by members of that, and 
to that Association, has ever been equal to the best standards of an) 
other. 

Another gas association mentioned in this volume, viz., the ‘‘ Centra! 
New York Gas Engineers’ Association,” which came to its fourth an 
nual meeting, has passed out of existence. 

Few State Gas Associations had the vitality of that very bright, lively 
one, ‘‘The Ohio Gas Association” of to-day, but which was not ye' 
then born, which is additional proof that we have progressed remark- 
ably in some things in as great a measure as we have stood still in others. 

With this, I will close the ‘‘ Retrospect,” hoping it has awakened 
pleasant memories with some and unkind thoughts with none. The 


-|text is so rich in matter that this review could easily be spread over 


double the space allotted to it; but would it be desirable? The writer 
cannot tell, but does hope that the present effort shall meet with the 





somewhat in detail of construction, but nothing else, since Mr, Goodwin 


same kind reception as the time and season permit. 
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Address of the President (Mr. W. G. Seabury) of the 
Kansas Gas, Water and Electric Light Association, 
Delivered on the Occasion of Its Fifth Annual Meeting. 

cicsadilitiee neds 

Gentlemen: The Association is to be congratulated that this, its fifth 
annual meeting, is assembled under so favorable auspices. Neither 
death nor any special misfortune has invaded our ranks, and we find 
ourselves affected only by the ordinary changes incident to the active, 
pushing life common to this country, in which every man is on the alert 
for something better. Some have sought the better thing in a change of 
location, leaving us without their assistance, others have joined us, thus 
finding the better thing (which we trust will never be taken from them), 
and also maintaining the number of our membership. 

While both material and labor continue too high to warrant the 
undertaking of more than necessary improvement and extension, and 
while we are greatly handicapped by being unable to adjust our prices 
to a considerably increased cost of production, yet the larger average 
income of most of the consumers of light and water, added to the amount 
of money available on loan, stimulating building, have caused a suffi- 
ciently increased volume of business, that we are justified in saying that 
the past year has been one of prosperity. 

The persistent clamor for lower rates, prevalent some years ago, and 
which seemed to be directed more particularly against the gas companies, 
has generally subsided, and while dollar gas can hardly be regarded as 
the exception, those companies that successfully resisted very strong 
pressure and maintained their rates, are able to continue them, to the 
apparent satisfaction of their patrons. It is not impossible that the 
people in some measure realize the situation and are willing to concede 
that prices which were regarded as excessive in the past, are now under 
changed conditions quite reasonable. The speaker is one of those (per- 
haps too numerous) individuals who believe that the average American 
citizen is endowed with a large share of the spirit of justice and fair play 
—these people seem to be showing that they have some comprehension 
of their tremendous power and are learning how to use it; it may be 
wiser to conciliate than to antagonize them. 

The gas engine is slowly, perhaps surely, making a record for itself in 
the industrial world. The installation of at least one pumping plant, with 
power derived from a gas engine, is some indication of possibilities; and 
though there is some contention that satisfactory results could not be 
obtained outside the natural gas fields, and though it is probably true 
that three-quarters the gas engines in use are in such localities, yet very 
strong claim is made that the energy in a pound of coal may be trans- 
formed to useful power in larger measure and more economically through 
the medium of the gas engine than the steam boiler. 

The subject of gas leakage is attracting notice, not only from the 
standpoint of distribution and returns at the gas office, but from a sani- 
tary point of view by boards of health, and as a menace by insurance 
companies. Chemical tests recently made “‘ have established in living 
and sleeping rooms the presence of illuminating gas in dangerous quan- 
tities, in the inodorous form in which gas filtered through the soil is 
commonly found in buildings to which main leakage has access. To 
the presence of this gas is ascribed the prevalence of low fevers resem- 
bling those called malarial.” A large number of mysterious fires are 
credited to this gas, as well as no inconsiderable portion of the death 
rate. In testing for this gas something more reliable than the nose of 
the gas man is necessary. That too éarly in its career becomes immune. 
In the matter of a cheap and satisfactory light the gas companies do not 
seem inclined to be left in shadow, but persist in pressing the electric 
people rather closely. 

Electrolysis continues to be a subject of interest and anxiety. As yet 
there has been but little success in cheaply controlling its destructive 
tendencies. So far as there have been legal decisions they have not been 
of a nature to give encouragement to companies operating pipe lines. 
The trolley lines have come to be regarded as of almost as much im- 
portance as light and water plants. Transportation is hardly less neces- 
sary than light and water. Some way must be found to provide the new 
one without destroying the others. 

The introduction from time to time of new and presumably im- 
proved lamps is evidence that the electric companies are earnestly seek- 
ing and constantly making progress. The attention given to electric 
heating is apparently slight; yet the last census shows that the sale of 
apparatus devoted to this branch of electricity amounted, in 1900, to 
nearly one and a quarter million dollars; for the past year the figures 
could probably be increased considerably, showing an advance in this 
industry. That there are fields as yet wholly untouched, awaiting the 
profitable cultivation of the thrifty electric husbandman, is evident from 

the following incident given in a recent publication: 
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‘* A certain Pennsylvania truck farmer had been remarkably success- 
ful in the early marketing, and in the fine quality of the vegetables he 
produced, exciting the envy of his less fortunate neighbors. At the 
same time the officials of the trolley company began to notice that a 
very large amount of electricity was consumed in the operation of its 
lighting business and the moving of its cars. By strange coincidence 
it is said that the greater the prosperity of the farmer, the more alarm- 
ing became the trouble of the electric company. The situation at last 
became so desperate that it was found necessary to call in the assistance 
of men of science to solve the mystery. One of these men quite acci- 
dentally heard of the marvellously fine crops raised by the truck pro- 
ducer. He made an investigation and found, it is alleged, that the 
trolley feed wire had been ingeniously tapped, and that a fine net work 
of wires ran through the soil of the truck farm,” thus accounting for the 
tribulations of the company, the growth and prosperity of the farmer, 
leaving imagination to inflict the inevitable penalty for wrong doing 
that is discovered. ‘As this incident did not occur in Kansas we, there- 
fore, cannot vouch for the truth; but it well illustrates the obvious fact 
that the electric companies have by no means reached the limit of their 
opportunities ! 

In pumping water we are largely confined to long established methods. 
With perhaps a single exception of a gas engine used as power an oc- 
casional experiment (more or less successful) with compressed air, the 
hardly more than mention of a propeller pump, a suggestion of rotary 
pumping, the old methods largely obtain. Effort is mostly confined as 
heretofore to the matter of purification. The important matter of 
economic distribution rece:tves but little attention. It can hardly be 
credited that an Association, having been in existence for more than 5 
years, consisting in part of water works men, has never had presented 
for its consideration a paper on the use of the meter. The testimony of 
superintendents is universally in fovor of the use of the meter; but their 
influence on the public mind is not observable. There is perhaps no 
section of the country in which this subject is receiving less attention 
than in our own progressive State. If the matter of water works opera- 
tion is open to criticism it is not in the way of inadequate supply, in- 
sufficient pressure, or unsatisfactory quality, but over-abundaat distri- 
bution, excessive waste. With a daily per capita of from 10 to 50 
gallons in English cities, against 75 to 200 in American cities, there 
would certainly seem to be a wide margin for waste; but even here 
there is a chance for argument. A friend of the Englishmen, writing 
on quite a different subject, says: ‘‘The English are always boasting 
that they are a cleanly people, and no doubt the upper class English- 
man does spend an inordinate amount of time in cleaning himself; but 
the average Englishman, with his woolen shirts, which are only washed 
in tepid water; his clothes, which are never washed at all; his carpets, 
which retain the dust of years; his stuffy, woolen covered furniture 
which lasts for generations, and with his beds which are hardly ever 
properly cleaned, is by no means the cleanly animal he thinks himself. 

And yet it is generally admitted that the bane of water companies is 
waste. The hearts of anxious superintendents, engineers and swelter- 
ing, grimy firemen (to say nothing of officers and stockholders) grow 
sick at the increasing volume of wasting water. With plants located 
contiguous to some limitless supply, it is but a question of machinery of 
adequate capacity, but toa large number of stations it is a matter of 
reaching the limit and asking a not too willing public for quarter. 

It is quite unnecessary to call your attention to the extent and variety 
of our programme. You anticipate pleasure and profit. If the gentle- 
men who have promised contributions do not disappoint us as well as 
themselves in some inability to be present, I feel assured your anticipa- 
tions will be more than realized. 











The Future of Coal Gas and Allied Illuminants.—No. III. 
er 


(The Third of a series of Cantor Lectures, delivered before the Society 
of Arts, London, England, by Pror. Vivian B. LEwEs. } 


The alterations which are taking place in the conditions under which 
coal gas may be used for illuminating purposes are so entirely dependent 
upon the adoption of the incandescent mantle as a means of developing 
light that one of the most important questions to be discussed must, of 
necessity, be the relation existing between illuminating power, calorific 
value, and the light that can be evoked from the gas when burnt in an 
atmospheric burner by means of tif® incandescent mantle. At first 
sight there seems to be a wide discrepancy between observers on this 
point, and the literature of the past 2 or 3 years leaves one with a feeling 
of hazy uncertainty as to what relation really exists between the char- 
acter of the coal gas and the light which the mantle will emit from it. 

Herr W. von Oechelhaeuser came to the conclusion, from experi- 
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ments made upon the Dessau gas, that a reduction in the illuminating 
power of the gas causes an increase and not a decrease in the candle 
power of the Welsbach light. These experiments we will discuss later 
on. Some time later, Dr. Bunte read a paper before the International 
Gas Congress in Paris, in which he pointed out that the changes in com- 
position of gas which reduce the illuminating power in flat flame and 
Argand burners to a very great extent have but little effect in produc- 
ing differences in the illuminating duty of the Welsbach burner, and 
he showed by photometric measurements that the gas supplied in Berlin, 
Charlottenburg, Dessau and Karlsruhe, although varying in illuminat- 
ing value from 7.7 candles up to 10.9 candles, gave, in spite of this 
relatively wide divergence in illuminating value, no difference in the 
light obtained from the mantles. He also showed that the calorific 
values of these gases were very nearly equal. A series of papers by 
Messrs. White, Russell and Travers, in America, give the results of a 
research on the incandescent mantle and its behavior, and they came to 
the conclusion that the light emitted by the mantle has little or no rela- 
tion to the illuminating power of the gas when burnt per se as a lumin- 
ous flame, and will increase almost directly with the net calorific value, 
the increase being at the rate of 1 candle per cubic foot for every 4 
calories increase in the net heating value. 

I especially notice these three sets of observations, as in each case the 
work was carried out apparently with the necessary precautions that 
should be taken in securing accurate results. But there have also been 
a large number of experimental determinations made in which neglect 
of such important factors as the regulation of the air supply in the 
burner and the initial gas pressure have led to still more chaotic 
results. In order to fully grasp this most important side of the question, 
and to satisfactorily determine the real effect produced, it is necessary 
to consider the factors which govern the atmospkeric burner and pro- 
duce from coal gas the non-luminous flame which heats our mantle. 

In a lecture on the theory of the atmospheric burner, which I gave 
before the Incorporated Gas Institute in 1897, I pointed out that the 
portion of the Bunsen flame which heated the mantle, no matter what 
the composition of the omginal coal gas and the amount of hydrocar- 
bons which it contained, if the burner were properly regulated as re- 
gards the air supply, consisted, as far as the combustible constituents 
went, of carbon monoxide and hydrogen; so that, leaving out of the 
question the initial heat given by the incomplete combustion in the 
inner zone, water gas burnt without any admixture of air would prove 
a highly successful method of developing light from the mantle. 

The chemical changes taking place in the flame of the atmospheric 
burner were first studied by Blochmann, whilst Professor Smithells and 
I have of late years done considerable work on the subject. The actions 
taking place are perfectly clear. An ordinary 16-candle coal ‘gas re- 
quires frcm 5.5 to 6 times its own volume of air for its complete com- 
bustion. If about half this volume of air is caused to mix with the gas 
before ignition at the burner head, the gas is consumed in two stages, 
which gives the dual character to the flame, the inner zone being pro- 
duced by incomplete combustion at the «xpense of the previously ad- 
mixed air, whilst the outer zone is due to the combustion of the products 
of incomplete combustion from the inner zone, which takes place at the 
expense of the oxygen from the outer air. 

Such a flame, however, is not the best that can be employed for heat- 
ing the incandescent mantle. If the air supply be further increased, 
the inner zone, in which the primary combustion is going on, shrinks 
in size and becomes green in color, and in an ordinary atmospheric 
burner, such as is used in Jaboratories, any further increase in the air 
supply before combustion causes the flame to flash back to the bottom 
of the burner. But with various forms of burners for incandescent 
mantle heating arrangements are made which prevent this, and the 
quantity of air can be siill further increased. The popular idea of such 
burners as the Kern is that practically the whole of the air needed for 
the combustion is mixed with the gas before it burns at the burner top. 
This, however, is an entire mistake; and if such a result could be ob- 
tained it would defeat its own purpose. 

The best result is obtained from the incandescent mantle when a little 
over three-quarters of the requisite quantity of air is mixed with the gas. 
This gives an inner zone of a bright green, which appears to seethe and 
boil on the gauze top of the mantle burner, whilst the products of in- 
complete combustion escaping upwards from this zone consist of: 

Water vapor 
SI NA daw h dy cics cvadcphdeed ccece eae Peas cw ake’ 
Carbon monoxide 


Hydrogen 
Carbon dioxide. . 





It is this mixture, escaping red hot from the inner zone, which, in its 
combination with the oxygen of the outer air, excites the mantle to in- 
candescence. If the aeration of the gas before burning is pushed 
beyond this point the candle power yielded by the mantle falls, instead 
of rising. 

Various theories have been put forward to explain the wonderful! 
light emissivity of the incandescent mantle, the latest one being that of 
Messrs. White, Russell and Travers, who conclude that the oxide of 
cerium is held in a state of solid solution by the oxide of thorium, and 
that this exerts a specific influence in altering wave lengths, so that the 
mantle emits more blue and green rays and fewer red rays, 7.¢., con- 
verts more of the energy of the flame into light and less into heat than 
does the ordinary flame that owes its incandescence to carbon particles. 
For my own part I do not agree with this, and am in entire accord with 
the theory of Professor Bunte, that the process of combustion and the 
heat given thereby are stimulated by the catalytic action of the material 
of the mantle; and I consider that Luggin’s experiment, which showed 
that the Welsbach material can be brought by catalytic action in a 
cold mixture of gas and air to a state of full luminescence, to be con 
clusive evidence on this point. 

Taking these factors with regard to the condition of combustion as 
existing in the atmospheric burner flame, it is evident that the calorific 
value of the original gas will exert a certain influence on the temper 
ature of the inner zone of the flame, and that the superheating action of 
this upon the combustible constituents of the escaping gas and the 
escaping products of combustion will influence the temperature existing 
on and close to the surface of the mantle; so that, supposing the burner 
to be working under the best conditions of air supply, the light emitted 
will follow the calorific value of the gas. But the difference between 
the illuminating values given-will only be a very small proportion of 
the difference between the calorific values of the two sample of gas. 

I showed in 1900 that the effect of the superheating influence of the 
inner zone upon the outer portion of the flame is clearly demonstrated 
by using a Smijthell’s tube, by which the outer and inner zones of an 
atmospheric flame can be widely separated. Under these conditions the 
superheating effect of the inner zone is reduced to a minimum; and a 
mantle heated in the outer zone gives but a poor light, whilst on allow- 
ing the inner zone to rise in the tube the luminosity of the mantle in- 
creases, until, when it has resumed its normal position in the centre of 
the flame, the mantle emits its full light. It is clear from this that the 
superheating by the inner zone plays a part in the light emitted by the 
mantle. But in all the experiments I have made with gases of varying 
illuminating and calorific values I have faited to find any alteration in 
the light yielded by the mantle that would justify the adoption of such 
a ratio of decrease as that given by Messrs. White, Russell and Travers, 
i.e.,1 candle per cubic foot for a diminution of 4 calories, and I am 
forced to the conclusion, from my own experiments, that for calorific 
values such as mixed gases between 12 and 18-candle power possess, 
with proper air adjustment fo the burner, the loss of light given by the 
mantle is so small as to be far overshadowed by the alterations in light 
due to inequality of shape in the mantle and other factors, apart from 
the calorific value of the gas. 

The record of one experiment will show what I mean. A good 
mantle on a ‘‘C” burner was tested with a 17.7-candle power gas and 
gave 20.6 candles per cubic foot.of gas. Forty volumes of blue water 
gas were then added to 100 of the coal gas, and time given to complete 
the mixing of the two gases; and on again testing, under precisely the 
same conditions as before, the mantle gave 17.7 candles per cubic foot 
of gas, and the light became a little unsteady. A collar was then fitted 
to the air holes of the burner, and on regulating the air supply until the 
mantle gave the best results, a light of 20.1 candles per cubic foot was 
obtained. The details of the experiment are: 


Illuminating Power. Candle Power in 
oO Mantle per Cubic 
Candles Candles Calorific Value Foot. 
at5 by 16 in Calories. - ~ s 
Cubic Feet Candle oe Air Air 
Gas. Rate. Rate. Gross. Net: Ordinary. Adjusted. 


Coal gas 17.7 17.6 172 155.3 20.6 20.6 
Coal + water gas 


(100 + 40) 11.5 14.0 136 121.8 a. 


The pressure was 1} inches in each case, and the gas was burnt at tlie 
same rate of flow, i.e., 4 cubic feet per hour, in both experiments. 

It is seen in this case that the loss of light given by the mantle was 
half a candle for a loss of flame illuminating value of 6.2 candles, if 
tested by the 5 cubic feet rate, or 3.6 candles if tested in a rational 
manner. There was, moreover, a loss of calorific value in the ¢as 
equal to 33.5 calories. Therefore, according to the ratio given »y 





‘| Messrs. White, Russell and Travers, the 20.6 candles per cubic foot 
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33.5 
ought to have been reduced by —— or 8.3 candles, so that 12.3 and not 


2.1 candles should have been found. It is clear, therefore, that if care 
be only taken to properly adjust the burners, air supply and mantles to 
the gas supply of a district, which could easily be done, the differences 
due to the lowering of the candle and calorific values of the gas become 
0 small as to be negligible. 

To my mind this is a convincing proof of the truth of Dr. Bunte’s 
catalytic theory of incandescence. If the light emitted by the mantle 
be due not so much to the temperature of the flame as to innumerable 
points of high temperature created on the surface of the mantle by the 
catalytic action of the ceria upon the hydrogen and carbon monoxide, 
when once the temperature necessary to carry this on in the best way is 
reached, then the rise in temperature due to the combustion of a gas of 
high calorific value in the inner zone of the flame would merely in- 
crease the glow due to the effect of the slight extra heat on the mantle 
fabric. How small this is can be judged from the light emitted by a 
pure thoria mantle heated by the combustion of different grades of gas, 
and experiment shows that this is about the difference found in the ex- 
periment recorded with the 17.7 and 14-candle gases. 

The results upon which Messrs. White, Russell and Travers based 
their views on the effect of the calorific value of the gas on the mantle 
may be arranged in order in the following table, interpolating the 
value in B.T.U.’s as well as calories: 

Comparison of the Heating Power of Gases with the Light Given by 
the Incandescent Mantle. 
Calories B.T.U.’s Pressure Gas Burnt Total Candles 


ur. Candle Per 
oldie Foot. cuble Foot. Tenths. Cuvie Feet. Power. Cubic Foot. 

60.24 240.96 22 7.58 41.92 5.53 

62.39 249.50 20 7.20 69.63 9.67 

67.03 268.12 20 4.93 27.13 5.54 
108.90 235.60 20 5.20 91.00 17.50 
112.11 448.44 20 4.95 102.95 20.69 
130.90 523.60 20 3.56 77.83 21.86 
140.55 562.20 20 3.45 87.04 25.60 
144.30 577.20 20 3.25 82.65 25.40 
147.86 591.44 21 3.40 96.67 28.48 
153.83 615.32 20 3.50 95.91 27.40 
156.10 624.40 21 3.10 92.24 29.75 
162.96 651.84 20 3.00 96.30 25.43 
169.60 678.40 20 8.15 103.73 32.90 
219.28 877.12 20 2.05 45.90 22.94 
239.38 957.52 20 1.80 74.96 41.63 


The gas that heads the list with 60.24 calories net is blue water gas, 
arid they find that under the conditions of testing they employed it 
gave with the mantles 5.53 candles per cubic foot. But with a burner 
adapted for the consumption of water gas I have obtained the following 
results: 

Blue Water Gas Burnt in Argand Burner with Welsbach Mantle. 


inating Power. Candles per 
in Tenth. ithe | "Gnen. Cubic Foot. 
5 6.2 120 19.3 
8 7.0 137 19.8 
11 8.0 145 18.1 
12 8.5 145 17 


The fact of 5.53 candles being put forward as what may be expected 
from blue water gas under the best conditions of burning makes one 
feel disinclined to put any great degree of confidence in Messrs. White, 
Russell and Travers’ results, which are manifestly wrong. 

A point which cannot be too strongly insisted upon is that the mesh 
of the mantle and the size of the opening at the top are important fac- 
tors in the light emitted by different grades of gas, and should be at- 
tended to with the same care as the degree of aeration. Experiments 
soon show that the mantle best fitted for use with a rich carburetted 
water gas, such as is used in America, would give very poor results 
with a 10 or 12-candle gas, whilst the gas injector nipple suited toa 
rich gas is useless with a low grade gas. It may be neglect of such 
conditions as these that has led to such manifestly erroneous deduc- 
tions. 

The result of Herr Oechelhaeuser’s experiment with Dessau gas, 
which showed that a reduction in candle power, as tested with a bats- 
wing burner, of from 13 to less than 2 candles caused an increase from 
66.5 to 73.5 candles with the Welsbach mantle, may have been partly 
due to the conditions of air supply to the burner being better fitted for 

he combustion of the lower grade of gas; but there is another factor 
that must not be lost sight of, as it has an important bearing on the use 
blue water gas asa diluent for coal gas, It is well known that the 
increase in volume of hydrogen and carbon monoxide caused by 
diluting coal gas with blue water gas shortens the flame and increases 


to the higher incandescence of the carbon particles. With the incan- 
descent mantle the same thing is noticeable, and I have many times 
obtained the same result as Herr Oechelhaeuser. In the case of the 
Dessau gas the lowering in candle power was brought about by 
‘* stripping,” 7. e., removing absorbable hydrocarbons, and this would 
have the same effect, as it increased the percentage of hydrogen pres- 
ent, and either this gas or carbon monoxide have the same shortening 
effect on the flame as the mixture of the two (water gas). 

An even more accentuated case of the same character came under my 
notice last year. I was testing the gas in a northern town, and found 
that in the standard flat flame burner it gave an illuminating value of 
20 candles. The gas was made from coal, and had an illuminating 
value of 13 to 14 candles before enrichment; and it was brought up to 
20-candle gas by benzol vapor. I was struck by the poor light given 
by the mixture in the incandescent lamps of the town, and on testing it 
with mantles burnt both at the ordinary ‘‘C ” and Kern burners (No. 
4) could only get a total illuminating value of 46 to 50 candles. I then 
tested the unenriched gas, which at that time had an illuminating 
value in the London Argand of 14.11 candles, with the same mantles 
and burners as before, and got 80 to 90 candles without any trouble. 
The 20-candle benzolized gas had a calorific value of 608.8 B.T.U.’s 
net; the 14.1-candle coal gas 510 B.T.U.’s. 

I could only assume that benzolized coal gas was unfitted for use with 
incandescent burners with ordinary adjustments. I repeated the ex- 
periment with the Kern burner, carefully measuring the rate of flow, 
and also trying the same coal gas enriched with petroleum spirit to 21.5- 
candle power. 

Kern Burner (No. 4) with Mantle. 


liluminating Pressure Rate of Illuminating Candles 
Value of in ‘low. Value. per Cubic 
Enricher. Gas. Candles. Tenths. Cubic Feet. Candles, Foot of Gas. 
Petroleum spirit .. 21.5 15 3.20 34 10.6 
ROOMORS .. fesiecces 20.0 15 3.45 46 13.3 
INNO cena aan 14.1 15 4.45 90 20.2 


In all probability the explanation of these results is to be found in 
the fact that although the air holes of the burners were full open they 
had been made for a 16-candle coal gas, and gave too small an aeration 
for the enriched mixtures, and that if the nipples of the gas injectors 
had been changed more normal results would have been obtained with 
the rich gas. I give these results, not as showing that enrichment re- 
duces the lighting value that can be obtained from a mantle, but rather 
as showing that the consumer is more likely to get his money’s worth 
with a poor gas than with a doctored-up high candle value gas, as in 9 
cases out of 10 the burner vendors never take the trouble to adjust the 
burners to the quality of gas with which they are to be used. 

Another question which is an important one is the effect of the pres- 
sure under which the gas is supplied to the burner upon the light 
emitted by the mantle. When the pressure of the gas rises, the visible 
effect is an increase of light from the mantle. But within the ordinary 
limits of gas supply, 7. e., between 1 and 4 inches pressure, this increase 
is more apparent than real. Mr. Walter Grafton last year read a most 
interesting paper before the Gas Institute on the effect of quality and pres- 
sure on the efficiency of incandescent gas lighting, and gave a table of the 
results obtained with various grades of coal gas and coal gas enriched 
by carburetted water gas, as well as a number of results obtained from 
mixtures of these gases with air. Taking his results for the coal gas 
and enriched gas only, and calculating the results at 1, 2 and 3 inches 
pressure to candles per cubic foot, the following table is obtained: 

Pressure of Gas. 

















Candle Power ed I Inch. 2 Inch, 3 Inch, 
of Gas at 16- ’ A abies 
Candle Rate Total Candles Total Candles Total Candles 
Corrected to5 Light. per Light. per Light. per 
Cubic Feet. Candles. Cubic Foot. Candles. Cubic Foot. Candles. Cubic Foot. 
13.32 56.0 14.8 60.0 11.0 56.0 8.3 
14.18 57.0 16.2 55.5 11.7 55.5 9 6 
14.80 57.5 16.6 53.0 10.9 49.0 8.2 
15.65 63.0 17.8 77.0 15.9 72.5 12.0 
16.19 51.0 15.0 57.5 11.9 61.0 10.8 
16.48 55.0 17.5 61.5 13.2 61.5 10.7 
17.35 63.0 18.9 70.5 15.0 67.0 11.5 
18.30 55.5 16.2 47.5 10.0 44.5 7.8 
19.90 53.0 19.1 86.0 21.8 92.5 19.0 
23.70 62.0 21.7 87.0 21.7 89.0 18.5 


This shows that the general tendency of such variations of pressure is 
to decrease the candles per cubic fgot of gas consumed, and that any in- 
crease of the total candle power is due to a very largely increased con- 
sumption. 

When, however, high pressures are used, 7. ¢., pressures of 8 to 10 
inches, such as are employed in high intensity lighting on the Sugg, 





che intensity, and in this way makes the light of the flame whiter, due 


Keith, or other systems, the high pressure of the gas enables some 10 
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cubic feet of gas to be consumed per hour, in place of the 34 cubic feet 
supposed to be used by the ‘‘C’” burner; so that nearly three times the 
amount of gas is burnt in the same time and area, which results in a 
great increase in calorific intensity, with the result that over 30 candles 
per cubic foot can be obtained with London gas, and, of course, higher 
powers with a richer gas. 

I long since pointed out the importance of a thorough mixing of the 
gas and the air drawn in by the atmospheric burner in increasing the 
light given by the mantle, and it was to do this that Chemin, Denay- 
rouse, Bandsept and Kern devised the special forms of burners asso- 
ciated with their names. The late Mr. Frank Livesey also showed that 
by allowing the gas to take in the needed air some distance away from 
the burner head, so that a length of travel should bring about a more 
thorough mixing, an enhanced effect could be produced. In the paper 
by Mr. Grafton, already alluded to, he shows, by carefully made 
photometric experiments, that by making a mixture containing from 
15 to 30 per cent. of air with the coal gas after leaving the gas meter 
the light emitted by the mantle is increased to such an extent that it far 
exceeds the ordinary results obtained for the same consumption of gas 
by other methods. 

This method of burning gas for incandescence is in practical use on 
the Continent, and is giving such excellent results that its use israpidly 
spreading. It was as early as 1894 that Daus took out a patent for the 
production of an intensely hot flame by the use of a mixture of gas and 
air made by a suction air drum driven by the gas meter, which secured 
a constant mixture of the gas and air in the required proportions. He 
used the flame for heating Fahnehjelm combs. Later on Doller, Fuller, 
and finally the ‘‘Selas” Company, took out further patents on im- 
provements of the same idea, and under these combined patents they 
have made a great success, the last installation being in the Thiergar- 
ten, in Berlin, where the results attained are said to be exceedingly 


The so-called. ‘‘Selas” system consists of a small apparatus for the 
mixing of 2 volumes of air with 1 volume of gas immediately after the 
consumer’s meter, and which is worked by a small water motor using 
1.2 liters, or a litile over a quarter of a gallon, per burner per hour; or, 
if desired, it may be worked very cheaply by an electric motor. The 
results obtained by this method, which is intended for use in the house, 
are that with a consumption of 3.53 cubic feet of coal gas in admixture 
with air a light of 134 English candles is obtained, whilst with a con- 
sumption of 4.24 cubic feet of gas the light rises to 167.9 candles, or 
89.5 candles per cubic foot. 

These results are obtained with Berlin, Stockholm, and Wopenhagen 
gas, the illuminating power of which varies from 14 to 15 candles; 
whilst with a high pressure system on the same lines, but with a com- 
pressor as well as a mixer, over 45 candles per cubic foot ure obtained 
with the same low power gas. I have not tested the results myself, but 
the fact that they have been obtained by Mr. F. D. Marshall at the 
Copenhagen gasworks is a sufficient guarantee of their correctness; and 
I hope Mr, Marshall will be able to give a paper and demonstration 
of these remarkable results at the next meeting of the combined In- 
stitutions. 

A very interesting phase of high pressure illumination, which tends 
in the same direction, is to be found in some experiments made by Mr. 
R. G. Shadbolt on the effect of using air under pressure to suck in coal 
gas, instead of the gas sucking in air. In order to do this he removed 
the gas nipple from an ordinary injector burner and supplied air in- 
stead of gas through it, and sucked in the gas through the side holes. 
He found that by passing air in at a pressure of 32-tenths (3.2 inches) 
he got a consumption of 18 cubic feet of 17 to 17.5-candle gas, and a 
duty from the mantle of 678.5 candles, or 37.69 candles per cubic foot. 

[To be Continued. | 
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Blast Furnace Gas Engines and Their Work.—No. III.! 
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Oechelhaeuser.—The construction of the Oechelhaeuser engine is well 
known. Like all the early engines these gave considerable trouble in 
practice at first, but are said to have involved little difficulty for some 
time since. So far as I know, it is only the governing in the driving of 
dynamos which is not quite satisfactory and is, therefore, to be changed. 
Sometimes, too, the outer jackets crack for the same reason that frac- 
tures occur with the cylinder heads of other engines. I believe that the 
latter drawback might be overcome if the short middle casting of the 
older engines, which is the explosion chamber proper, is not made with 
double walls, but is arranged by riveting on an outer jacket of sheet 
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metal. The construction of the engine has been improved in severa! 
respects. 

The operation of the engine*may be described as follows, referring to 
Figs. 15, 16, 17 and 18, the first two showing a motor coupled to a blow- 
ing engine and the second two one driving a dynamo. When the two 
pistons are closest to one another the space between them is filled with a 
compressed mixture of gas and air. On igniting it the pistons are driven 
asunder, At first the forward piston uncovers a ring of slits in the cy] 
inder. At this moment the exhaust of the gases of combustion begins. 
Soon afterward the rear piston opens a second series of slits on the oppo 
site end of the cylinder, through which air compressed to 0.3 to 0.4 
atmosphere enters and takes care of the complete expulsion of the re 
sidual products of combustion. Then follows a third ring of slits. In 
the older designs a mixture of air and gas was forced in through these. 
In the more recent designs it is only gas, so that now the mixture is 
made in the cylinder proper. Since the exhaust slits open earlier and 
remain open longer than the gas intake slits there might be some fear 
that the gas mixture might be blown through. This is improbable, be- 
cause in normal working a volume of mixture equal to only 70 per cent. 
of the piston displacement is used. When the return movement of the 
pistons starts the slits are covered one by one, the mixture is compressed 
to 8 to 10 atmospheres and the operation beginsanew. One of the prin- 
cipal advantages of this system, therefore, is the absence of all valve 
gear. With the exception of a small valve for starting the engine witli 
compressed air there is no mechanism on the cylinders. 

The chamber of combustion and the working chamber is a straight 
cylinder in its simplest form. It is stated that deposits of dust, etc., do not 
occur to the same extent as they do with engines equipped with valves. 
Furthermore, the cylinder is cooled by the compressed air admitted, and 
if the latter be deliberately used this applies also to the exhaust slits and 
the metal in their immediate vicinity. With the simpler form outer 
cylinder cooling is very effective. The water cooled piston may be 
readily removed. Owing to the fact that both pistons run in opposite 
directions and that the connecting rods operate upon cranks placed at 
an angle of 180°, the moving masses are largely counterbalanced and 
the engine rests relatively solid on its foundation. In spite of the fact 
that the bearings of the crank axle are wide apart it is not subject to 
serious strains, because the latter counteract one another to a consider- 
able extent. There is probably no necessity for the two inner flywheel 
beariugs which are often employed in twin Oechelhaeuser motors, so 
that the width of the engine might be reduced. In the later designs two 
igniting mechanisms are used, which may be taken out and cleaned, if 
necessary, while the engine is running. This is worthy of imitation. 
The pump which supplies gas and air is placed below the foundation in 
the case of motors driving blowing engines, otherwise it is placed back 
of the working cylinder. One of the disadvantages cited against the 
system is that there are two connecting rods for the rear piston, which 
involves very accurate adjustment. Another point made is that air and 
gas are supplied by one piston, which, however, does not seem to have 
led to the slightest difficulties in practice. 

In driving blowing engines the Oechelhaeuser has the advantage that 
no stuffing box is necessary for the gas engine when the blowing tube 
is placed in line with it. With the twin arrangement the engine is 
suitable for driving alternating current dynamos, provided the new 
system of regulation comes up to expectations. I cannot give any de- 
tails as to the character of this system of regulation, because the trials 
have not yet been concluded. Letters from the Deutsche Kraftgas 
Gesellschaft indicate that two types of regulation are provided for; 
one, less exact, by changing the flow of gas and the other by changing 
the quantity of gas and in a minor degree the quantity of air. To me 
the latter does not seem a very easy matter in the case of the Oeche!- 
haeuser motor. 

The simplicity of the Oechelhaeuser engine is exceedingly attractive. 
One consideration is, however, that when once built no changes are 
possible in the methods of providing for the admission and exhaust. [1 
this respect the quantities of gas and of air, the time, governed by the 
length of the slits, the area of the ports and the compression are depen«- 
ent upon one another. It may be assumed, however, that now sufli- 
cient experience has been obtained. In the latest designs the indicate: 
work of the air and gas pump has been brought down to about 6 per 
cent. of the indicated work of the working cylinder. The mechanic: 
efficiency is stated to be 78 to 82 per cent. The Deutsche Kraftg:s 
Gesellschaft reports the experience with the engine in driving blowing 
engines. When the blast pressure increases the engine automatical!y 
runs at a somewhat, lower but uniform number number of revolutions. 
One necessary condition is, however, that at normal blast pressure t!:¢ 





gas engine is not yet working at its normal rate per revolution, aud 
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Figs. 15 and 16.—Oechelhaeuser 500-Horse Power Gas Motor Driving Blowing Engine. 









































Figs. 17 and 18.—Oechelhaeuser 500-Horse Power Gas Engine Driving Dynamo. 
that the auxiliary pump is relatively so large that ordinarily with shown in Fig 19. The auxiliary pumps, which are necessary to supply 
throttled gas valve it sucks a sufficient amount of gas under a certain | the mixture of gas and air, have been located by Koerting alongside of 
degree of vacuum. When the number of revolutions declines this | the working cylinder, They are driven by a crank which is 110’ in ad- 
vacuum is covered and a large quantity of gas is supplied. Since the | Vance of the working crank and are operated by one rod. They have 
quantity of air doés not vary, there is therefore a corresponding excess | Simple piston valves so arranged that the rear part of the gas pump and 
of air and a somewhat larger consumption of gas during normal work- | the rear part of the air pump deliv®r only to the rear end of the working 
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ing. Ordinarily a higher blast pressure, when blowing engines are , : , . 
driven by gas engines, is obtained, without change of work, by reduc- | operation of the working cylinder we will assume that the piston occu- 


ing the quantity of air drawn in, or in other words, by beginning the | 
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compression in the gas engine later. It is also obtained in a simple 
|manner by providing large dead spaces, an idea patented by Grabau 
for the Nuernberg Company. 








| Blast Furnace Gas Engines and Their Work.—No. IV.! 


ese inset 

The Koerting Double Acting 2-Cycle Motor.—The latest in the field of 
the gas engine is the double acting 2-cycle motor, which was put in 
operation in the beginning of the present year, after the firm had quietly 
tested a motor at their works in the most thorough manner. So far as I 
know these engines have met al] expectations. At the Diisseldorf Ex- 
position the design was represented by two first-class machine shops, 
Gebrueder Klein, of Dahlbruch, and by the Siegener M. A.G. Both of 
the engines were in operation daily, the former being used for driving a 
roljing mill train, while the latter was employed in operating a blowing 
engine. As wili be seen from the accompanying engravings, Figs. 19 to 
22, inclusive, the piston has a length about equal to the stroke of the 
engine, while the working cylinder has somewhat more than double its 
length, and that it and its jacket are cast in one piece. At both ends of 
the working cflinder a simple head is secured which, in a special box, 
carries the inlet valves, which are operated by cams from the valve 
shaft. Beside this valve there is attached to the cylinder head only the 
'small valve for starting the engine with compressed air. The motor has 
| no exhaust valves, the gases of combustion escaping as they do in the 
| case of the Oechelhaeuser engine. The working piston when it occupies 
| the end of the stroke uncovers a series of ports through which the gases 
| may escape during a certain arc of the crank travel. The valve has two 
| annular openings which continue as two separate pipes, one of which 
'goes to a gas pump, and the other leads to an air pump, as is closely 


| cylinder through the separate pipes. In order to explain the method of 
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Fig. 20.—Horizontal Section. 
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Fig. 21 .—Longitudinal Section through Working ‘Sylinder. 








Fig. 22.—Cross Section through Admission Valve, 


Koerting Double Acting 2-Cycle Gas Engine. 


pies the rear end of the cylinder at the beginning of the expansion | 


stroke. After the edge of the piston has reacned the exhaust port the 
work of exhausting begins. The pressure of the gases of combustion 
rapidly drops toatmospheric pressure and soon afterwards the inlet valve 
opens even before the dead center has been reached. As will be noted 
further on, the arrangement of the charging pumps is so made that at 
this moment air alone is first delivered. This @xpels the gases of com- 
bnstion, cools the cylinder and forms a separating layer between the 
gases of combustion aad the fresh mixture, which enters in the next 
moment, the delivery of gas having also begun. The dimensions of the 
two pump pistons bear such proportion that the correct mixture is deliv- 
ered into the working cylinder corresponding to the character of the gas 
in use, After theinlet valve has been closed the contents of the working 





cylinder are compressed to about 10 atmospheres. Then, at the dead 
center, two electric igniting devices start the combustion and the com- 
pression begins anew. It should be noted that owing to the peculiar 
form of the compression space Koerting claims to secure the much dis- 
cussed layers of air and mixture. This would prevent the diffusion of a 
correct mixture of air and gas with an excess of air in the case of light 
loads or when running without a load. According to this the engine 
would always secure a good mixture at the time of ignition and would, 
therefore, secure certainty of ignition and regularity of compressions 
even under a light load. From Fig. 15 it will b2 observed that the gas 
pump is located toward the rear, while the air pump is placed forward. 
Through the aid of the valves p, p, the ports b, b, are connected with the 
gas supply pipes c, c, during the suction stroke, while during the com- 
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pression they are connected with the pressure line Kg. The same is true 
of the air cylinder and its supply pipe and the pressure line K/. The 
pipe connections have been so arranged that their total contents are 
equal for each side of the cylinder. 

The gas pump is supplied with two throttle valves, f, f, so placed that 
when opened they connect the cylinder port b, b with the pressure pipe 
kg. To begin with, however, let us assume these valves to be closed. 
The air cylinder is so operated that the piston valve cuts off the air cyl- 
inder from the air supply at once after the end of the suction stroke, and 
immediately afterwards connects it with the pressure line. When, 
therefore, the piston makes its return stroke, compression is brought 
about in the pipe until the inlet valve of the working cylinder is opened. 

Since the pump crank is 110° in advance, this takes place at the moment 
when the pump piston is about at the middle of the stroke. The gas 
cylinder, however, works in such a manner that the valve keeps the 
cylinder connected with the exhaust during the whole of the exhaust 
stroke and about during one-half of the return stroke. It is only then 
that the valve cuts off the supply and soon afterwards opens the pressure 
pipe. So far as the gas is concerned, its compression begins only when 
the inlet valve is opened. When the inlet valve has just been closed 
then gas and air are in their pipes above the inlet valve. 

For the next period the forward end of the air pressure port on the left 
side is connected with the air pump cylinder at atmospheric pressure, 
the air pump piston occupying the position at dead center. At this 
moment, therefore, the mixture has a pressure which reduces the pres- 
sure in the air port. The result of this is that the gas which is at the 
time cut off from the gas pump cylinder expands through the valve from 
the gas port into the air port, but the pressure grows so rapidly that the 
former pressure is already reached before the pump piston arrives at its 
center position. Therefore the gas first occupies its former position and 
is foreed back a distance into its own port before the inlet valve is 
opened, The gas pump only begins to deliver at this time; that is to 
siy, when the gas pressure port is opened a pressure of the mixture first 
develops which is less than the pressure in the port, and, therefore, at 
first brings about a further receding of the gas fromthe valve. For this 
reason we have from this point an equal pressure in the air cylinder, 
and in the two supply ports. When the air and gas pistons continue 
their travel air and gas are delivered in the proportion of the piston area 
into the ports, so that when the inlet valve is opened air alone enters at 
first, the gas having been crowded back, and then air and gas are de- 
livered into the working cylinder in the proportions desired. The for- 
mation of the mixture, therefore, begins only directly at the inlet valve 
and is almost independent of the pressure in the gas supply pipe and of 
possible fluctuations. 

This method of supplying the working cylinder applies to the maxi- 
mum work of the engine, for which the total quantity of gas drawn in 
by the engine or about one-half of the gas pump cylinder contents are 
furced into the working cylinder When the load changes the governor 
must serve a device through which the time of admission of gas into the 
working cylinder is changed. Theoretically this would be best attained 
if the time of beginning the delivery by the gas pump were altered, and 
that, therefore, the piston valve of the gas pump cylinder should close 
later the connection with the gas supply pipe. 

The first engines were so designed that the governor acted upon the 
piston valves. This, however, involved so much friction that it was 
changed as shown in the sketch. Whenever the throttle valves ST f be- 
tween the gas cylinder and the gas supply pipe are not completely closed 
the gas pump is in constant connection with the gas pressure pipe line. 
In this line there is a pressure of 0.5 to 0.6 atmosphere, and this pressure 
brings about that during the suction stroke of the gas pump piston and 
during the unchanged part of the return stroke gas escapes from the line 
into the cylinder and thence into the gas supply main. In this arrange- 
ment the gas does not expand into the air port at the end of the suction 
stroke in the air cylinder as before and is only subsequently forced back, 
but the gas at once recedes from the inlet valve and makes room for air 
by the back flow even before the beginning of the suction stroke. It is 
only when the piston valve has closed the gas supply and delivery begins 
that the back flow stops and that the gas is again forced forward in the 
port, whereby the direction of the current changes in the throttle valve f. 
It depends, therefore, upon the position of the valves, as determined by 
the governor, whether more or less gas flows back out of the port and 
whether gas mixes with the air flowing in through the inlet valve at an 
earlier or at a later period. The throttle valve is not designed as shown in 
the engraving, but is a counterbalanced valve. Particularly when pro- 
ducer gas is being employed it will be necessary to clean it very fre- 

quently. 





likely to meet all requirements. Of course, it implies a loss of energy, 
because the quantity of gas flowing back with every stroke is uselessly 
compressed. If this delivery by layers is correct, it is a question of 
regulating by quantity, provided that no diffusion of the mixture with 
the gases or air on the opposite side occurs during the period of com- 
pression. The compression is influenced by the governing, though not 
to a very pronounced degree, since the same quantity of air is always 
employed. 

From the above description the conclusion seems justified that about 
one-half of the air cylinder contents is employed in every stroke to blew 
out the gases of combustion or to form an air layer back of the piston. 
The mechanical efficiency of this engine, therefore, since the pumps 
must deliver gas and air under a pressure of about 1.6 atmospheres, 
must be lower than it is in the case of a 4-cycle engine. I have no data 
on this point, but the Koerting motor and the blowing engine connected 
with it at the Nieder-Rheinische Huette have been tested for some time 
by Professor Meyer, so that we shall probably soon have information on 
this point. 

The claim is made that the indicated work of the pumps is unduly 
high in the Koerting engine. As stated, it is said to 6 to 7 per cent. of 
the indicated work of the working cylinder in the Oechelhaeuser motor, 
and I see no reason why it should not be brought down to a similarly 
low figure in thie case of the Koerting. If this work is really much 
greater with the Koerting it may be due to the fact that too large a 
quantity of air is used, that perhaps too high a pressure is necessary in 
the pumps, because the sections of the ports and of the inlet valve are 
relatively too small, and that the immediate opening of the pressure 
ports at the beginning of the compression calls for excessive work. Poor 
mechanical efficiency would above all influence the consumption of gas 
per hour per effective horse power and also the dimensions and the price 
of the engine. At the present timea minimum consumption of gas does 
not play an important part in blast furnace gas engines, so that it isonly 
a question to decide whether the other advantages of the engine are not 
paid for too dearly. 

In judging of this double acting engine the following should be taken 
into consideration, besides the method of forming the mixture and the 
inner cooling by a fresh supply of air for the expulsion of the gases of 
combustion: At each end of the working cylinder there is only one 
valve, and that is the inlet valve, which is cooled by the inflowing mix 
ture and therefore causes no trouble. Besides, this valve does not work 
against a pressure, but in opening it meets the atmospheric pressure in 
the working cylinder. There is no exhaust valve which must be cooled 
with water, as in the larger 4-cycle engines, and which puts a heavy 
strain upon the governor shaft. While the latter makes the same num- 
ber of revolutions as the crank shaft, as compared with one-half the 
number of revolutions in the 4-cycle engines, it is a fact that it is only 
under light loads and runs more quietly than it does in the case of the 
4-cycleengines. The cylinder head with its one valve issmaller. It can 
be cooled more effectively and, therefore, is safer so far as durability is 
concerned. 

The temperature of the working cylinder remains low, owing to the 
water jacket and owing to the fact that it is in contact with the very 
long water cooled piston. According to Koerting the temperature is 
similar to that of a steam engine. This makes lubrication a simple 
matter. The cylinder is exposed to high temperatures only at its ends 
and for a short distance. The parts in the vicinity of the exhaust ports 
do not seem to me dangerous, because these ports are almost continuously 
covered by the long piston and are cooled with it. The deposit of dirt 
in these ports is said to be small, because the blowing out is not effected 
in one direction, but alternately in both. When the piston is at the dead 
center point, therefore, when there is the highest pressure on one side, 
all the 14 piston rings are effective. Therefore, there does not seem to 
be any danger of leakage. 

The engine works at once, even in starting, with about 10 atmospheres 


pressure, and when the compressed air for starting is somewhat lower in 
pressure no air can enter even when the starting valve is open, and thi s 
spoil the mixture as soon as: it is oncein the cylinder. Therefore the 
starting does not require special attention. It is worthy of note that 
blowing off valves are arranged for the Koerting engine through which 
excess oil and dirt may be blown out while the engine is running. Be- 
sides the drawback of possible lower mechanical efficiency the poiut may 
be raised against this engine that any leakage or corrosion of the piston 
can only be observed later than in the case of the open 4-cycle engine; 
that stuffing boxes are necessary, and that the removal of the piston is 
more difficult and takes a age because one cylinder head anda part 
of the gear must be removed for this purpose. I do not doubt, however, 
that Koerting will soon improve his design in this respect, as soon as the 
Deutz and Cockerill people have built their 4-cycle engines, shown th:us 





Under the new arrangement the governing is very simple and is | 





far only in drawings, which do not have this drawback. 
[To be continued. } 
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Storage Batteries in Electrical Supply. 


ec 


By Mr. Auton D. ADAms, in Electrical World. 


: Maximum loads, energy outputs and the efficiency of storage batter- 
ies. determine their utility in systems of electrical supply. From these 
factors the investment in batteries per unit of their greatest load and 
the fixed charges per unit of their energy output msy be determined. 
These important relations are better studied as they actually occur in 
existing systems rather than on mere assumptions of what could or 
should be done. 

To illustrate the practical resultsthat may be obtained with storage 
batteries, the following data as to their operation in a large system of 
electrical supply during a period of more than 3 years are presented. 
During the earliest of the 3 years in question a large part and during 
the two later years the larger part of the electrical output of this 
system was derived from water power. This fact is important because 
water power usually increases the utility of storage batteries, which 
may be used to deliver the energy of the night flow at times of maxi 
mum load. In the electrical supply system here considered the load 
was well divided between street and commercial lamps and stationary 
motors, but no electrical cars were operated by it. 

The batiery in question consisted of 140 cells of standard make, and 
each cell had a capacity of 17,000 ampere hours, giving a total of 
2,380,000 ampere hours’ capacity. At an average discharge pressure of 
2 volts per cell the battery thus had a capacity of 4,760 kw. hours. On 
a 10-hour rate of discharge the battery would deliver 476 kw., and on a 
5-hour rate 952 kw. Onan average week day of each month during 
1901 the maximum rates of battery charge and discharge, also the ratio 
of battery discharge at its highest rate to the maximum load of the 
electrical system, were as follows: For the months of June and July 
the ratios of maximum battery loads to maximum station loads are not 
given beeause these loads did not nearly coincide in point of time. 


Percentage of 
Maximum 
Kilowatts aon: ae 
Battery Battery Maximum Loads 
Charge. Discharge. on the System. 
GET Sov i ccciceccdivias 390 520 19.1 
ET cv cnivigensoceer 240 970 39.2 
March Ae ie aie athe ie kh 6a 280 240 14,2 
ba nie. 6 ke oeernses 330 300 17.0 
ME whASVs de'duvs vevenss 330 300 17.4 
PRLS atghoG Ky bes a bw ac 200 200 6% 
ME inknclchinises tied bien 05 150 200 wows 
Picks REGbnenwe sp cee 210 440 27.1 
ONE. cas sccncccsss 360 270 15.3 
ROU i isc ck c eck sachs 360 400 16.2 
November.............3. 240 330 13.5 
December.............. 340 340 11.0 


The highest charging rate for the battery during the year was only 
390 kw., corresponding to the battery discharge on a 12.2-hour rate. 
The highest discharge of the battery was 970 kw. in February, amount- 
ing toa 4.9-hour rate. In the other months of the year the maximum 
rate of discharge was constantly above 9 hours, and for the greater part 
of the time above 14 hours. The battery thus worked much below its 
maximum capacity both in charging and discharging, a condition 
favorable to high efficiency. During the 12 months the highest load 
on the electric system for an average day was 2,840 kw., and of this 
load the battery capacity at a 5-hour rate of discharge was 33 per cent 
yet the battery actually carried only 11.9 per cent. of the maximem 
load. In February, when the battery carried 39.2 per cent. of the 
maximum load on the system, the discharge rate was 4.9 hours. and 
this percentage was the largest carried by the battery in any maxiavum 
load. In only one other month, August, did the battery carry more 
than 20 per cent. of the maximum load on the system. As a 5-hour 
rate of discharge for a battery at the time of maximum load is within 
the limits of good practice, it is notable that the battery in the present 
case reached this ratein but 1 month. The battery capacity being at 
command, but to a large extent not used during 11 months of the year 
raises the natural inference that the station management found it 
cheaper to operate engines or water wheels and dynamo at the time of 
maximum load than to charge and discharge. batteries. Service from 
the battery extended over the last 3 months of 1898, all of 1899 and 
1900, and all except the months of June, July and December, in 1901 
During this entire period the extent to which the battery has been used 
has been in. general on the decline. Thus in the last quarter of the 
year of 1898 the battery discharged 103,800 kw. hours, during 1899 
about 3 times and during 1900 a little more than twice this amount of 


energy, while the record for 9 months of 1901 shows a disch 
165,487 kw. hours. ae eee 


Percentage of 
Battery Discharge 
Months of Kilowatt Hours to Total Station 
Year. Year. Battery Discharge. Output. 
BEE bg s6.s Chee ee last 3 103,800 7.6 
AERP Pore ene 12 317,798 5.4 
ES cin cp oo 0st pathos 12 222,355 3.0 
Pe icah orks + bares Hee 9 165,487 2.5 


The decreasing extent to which the battery has entered into the 
operations of the electrical supply system is still further brought out by 
the percentages of battery discharge to total station outputs in kw. 
hours. Thus, in the last 3 months of 1898 the battery supplied 7.6 per 
cent. of the entire output of the system, in 1899 and 1900 the like per- 
centages for the battery were 5.4 and 3.0 respectively, and during 9 
months of 1901 the battery discharged only 2.5 per cent. of the entire 
station output for the same period. 

Viewing the years of 1899, 1900 and 1901 as to percentages of battery 
discharges in each month, it seems that the extent of battery use has 
varied but little with the time of year. The decline in the monthly use 
of the battery extends with slight breaks from January, 1899, to De- 
cember, 1900. Percentage of battery discharge to total kw. hour de- 
livered by the system in each month. 


1899. 1900. 1901, 
Percentages. Percentages. Percentages. 

QRBUBTY. 05 0060.0 cestciees 6.9 3.6 2.8 
WOREUGEY «0-0 2 - ocsccvtsee 5.7 3.1 2.7 
ck eh cis os oe ee es 6.5 4.0 2.0 
April, 2.5 .cciwcccescesce 6.3 5.1 2.6 
MBy .ancccccccccvesesece 6.2 2.5 1.8 
INS Fae iain. Scan ate Aaa 5.2 2.8 as 
Pia nwcsrdcnes sensed 5.5 1.8 ~~ 
August. .i...ccccevtevese 4.7 1.3 2.5 
September...........545- 4.5 2.4 2.6 
Se Pree eT Ti 5.5 3.9 1.8 
nd ee OOOO 4.4 2.8 4.0 
SPOOR ooo. n «sa Seek een 4.6 2.5 ee 


During 1901 the percentage of battery output shows no regular in- 
crease or decrease from month to month. In the 3 months of this year 
for which no figures as to percentage are given the battery is believed 
to have been in use, but the data of charge and discharge are not avail- 
able. As far as can be learned, the decline in the use of this battery is 
due to no special circumstances, but simply to the idea that its employ- 
ment toa greater extent would not pay. For the electrical supply system 
that includes the battery, the number of kw. hours delivered during 
1901 was 1.4 times that delivered during 1899, so that the smaller use of 
the battery is not due to a decrease in the station output. 

Efficiency of this battery, measured by the ratio of kw. hours of dis- 
eharge to kw. hours of charge in each year, shows a material falling off 
during the period. in question. For the last 3 months of 1898, when the 
battery was new, the efficiency was 75.6 per cent., but in the 9 months 
of 1901 the efficiency was down to 64.6 per cent. This loss of efficiency 
is the more notable because of the moderate rates at which the battery 
was charged and discharged. 


Battery Charge Battery Discharge Battery 
Kilowatt Hours. Kilowatt Hours. Efficiency. 
3 months 1898... 137,209 108,800 75.6 
12 months 1899... 463,433 317,798 68.5 
12 months 1900... 318,479 222,355 69.8 
9 months 1901... 255,824 165,487 64.6 


From these figures it appears that the efficiency of the battery declined 
11 per cent. during a little more than 3 years. At a price of $20 per 
kw. hour of rated capacity this battery of 4,760 kw. hours would have 
cost $95,200. During the year of 1900 the battery discharge was 
222,355, so that there was 43 cents invested in the battery for each kw. 
hour delivered by it on this basis of cost. Allowing 15 per cent. of bat- 
tery cost for annual interest, repairs and depreciation, these charges 
would have amounted to 6.4 per kw. hour delivered by the battery dur- 
ing the year named. Facts similar to those stated here no doubt have a 
bearing on the failure of American central stations to adapt storage 
batteries more rapidly. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


he 


AT a special meeting of the shareholders in the Steelton (Pa.) Home 
Gas Company it was unanimously resolved to take over the properties 
of the Steelton Fuel Gas Company. Both of the absorbed Companies 
were chartered corporations, but neither had gone in for actual work 
under its franchise. 





Tue Granville (N. Y.) Light, Heat and Power Company began to sup- 
ply gas about a fortnight ago. The officers of the concern are: Presi- 
dent, Brodie G. Higley; Vice-President and General Manager, William 
J. Gallagher; Secretary and Treasurer, N. T. Drake—all residents of 





Sandy Hill, N.Y. 
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Mr. J. W. BERTHOLF has accepted a responsible position with the 
Oskaloosa (Ia.) Gas Company. 





THE answer of the Buffalo (N. Y.) Gas Company, in the injunction 
suit brought by Mr. Wm. C. Moore, of Putnam street, Buffalo, to re- 
strain the Company from taking out his gas meter if he refuses to pay a 
monthly charge of 50 cents for ‘‘ service,” has been served upon Charles 
L. Feldman, attorney for the plaintiff. The answer denies that the 50- 
cent charge is for rent of meter, and alleges that the charge is a minimum 
rate per month for service, made necessary by the action of many prop- 
erty owners in putting in meters for emergency lighting only. The 
answer admits that tae Company contracted to furnish Mr. Moore with 
gas at the rate of $1 net per 1,000 feet, and that he has offered to pay at 
that rate for all the gas he has used, but alleges that the contract was 
made witha limitation; that before the commencement of the action the 
Company “had established a minimum charge of 50 cents a month as 
the price that should be paid by its consumers, provided the consumption 
of gas by such consumers did not, at the rates specified, amount to 50 
cents per month.” The Company denies that it has been charging its 
consumers any sums of money whatever as “‘ rent of meters,” but states 
that each customer accevted by the putting in of a meter puts upon the 
Company a certain expense, incident to putting in the meter, making 
connections, making inspections of meters, keeping books and presenting 
and collecting accounts, and that the charge made upon Mr. Moore is no 
more than adequate to make good the absolute cost of such service. It 
is further claimed that each customer, when he applies for a meter, 
makes a written agreement by which he binds himself to pay this charge, 
and that Mr. Moore made stich an agreement on September 11th, the day 
before the meter was installed; wherefore, although he used no gas at 
all up to October 27th, and only 100 feet up to- November 24th, he is 
liable to a minimum charge of 50 cents for both months. The Company 
assails Sec. 69 of the transportation laws, on which the suit is based, as 
being unconstitutional and void, in that it violates Sec. 6 of Article 1 of 
the State Constitution and Article 14 of the Constitution of the United 
States, by taking the property of the Company without due process of 
law, and without compensation. This contention is based upon the 
allegation that the law objected to requires the performance of a sub- 
stantial service without any compensation, and subjects the Company to 
a penalty for the making of a reasonable charge for the use of its prop- 
erty. The answer is concluded with the following interesting statements: 
‘*That such minimum charge was reasonable and proper because of the 
fact that the plaintiff meets in competition in the city of Buffalo the 
natural gas which is used by many for a good many purposes, and 
which is sold at a lower rate than the defendant can afford to sell its 
manufactured product, and also with incandescent lighting by electricity. 
That the defendant fully recognizes the right of any property owner or 
occupant of the city of Buffalo upon its streets through which its gas 
mains run to have a supply of gas, but that very many who use natural 
gas, or have facilities for electric lighting, and being uncertain as to the 
continuity of the supply of natural gas or the electric current, have 
hitherto applied to the defendant to install meters and make connections 
therewith and then use the same only in case of necessity or emergency 
because of the failure of other light. That this custom has grown to 
such an extent that it was necessary, for the profitable conduct of the 
business of the defendant, that it should establish a minimum price for 
gas in order to enable it to make good the actual cost of carrying the 
customer upon its books and performing the other services which the 
relation imposes and requires, and that the price so fixed and which the 
defendant so agreed to pay, as hereinbefore set forth, was not in excess 
of such cost, but was reasonable and proper.” 





THE New York city offices of the D. M. Steward Manufacturing 
Company, of Chattanooga, Tenn., have been removed from 107 
Chambers street to No. 8 Jay street. 





Ir is said that the plant of the Delhi (N. Y.) Gas Company, which 
has been out of commission for several years, is to be reconstructed by 
the Smokeless Combustion Company, of this city. 





It is reported that Mr. C. L. Ingraham, of Newark., N. J., has 
secured more than a controlling interest in the Boonton (N. J.) Gas 
Light and Improvement Company, the works of which are now being 
constructed. 


THE Crane Company, of Chicago, has asked that a Receiver be ap- 
pointed to manage the affairs of the Lakewood (N. J.) Gas Company. 








THE proprietors of the New Haven (Conn.) Gas Light Company 
have notified the Secretary of State that they will in due time petition 
the Legislature to increase the Company’s capital, from time to time, in 
sums the total par value of which shall not exceed not $3,000,000. 





THE authorities of Merced, Cal., are considering the good policy of 
establishing and maintaining lighting and water supply plants on 
public account. 


Mr. P. N. BARNESDALL has secured control of the Marion (O.) Gas 
Company. 





Mr. Pxito Jones, Superintendent of the Salinas (Cal.) Light and 
Power Company, has been authorized to announce the following 
schedule of rates to users of electric currents in that city. The base 
rate of 15 cents per 1,000 watts will continue, and the discounts will be 
as follows: 


Bg OE Se ee ne le eae S30 
Net rate on bills of $.75 and under................. 1.00 

5 per cent on bills of $1 and under................ 2.00 
10 ¥ = a 2 ung ot ee ee ree 4.00 
15 _ = a 4 SS, 3 Wel ee oae bates 10.00 
20 = = 10 oh. aaa de cape 20.00 
25 _ “ $4: 20 ee rer es 30.00 
30 <a ibe “Se 30 SS te ae haectetwaumeeads 40.00 
ee _ " 40 and over. 





Mr. T. H. BAcHELER, of Chicago, Ills., writing under date of De- 
cember 26th, says: ‘‘ Your information regarding the likely ones to 
secure the franchise for a gas works at Holland, Mich., is ‘a bit off.’ 
The projectors of the Peoples Gas Light and Coke Company are the 
ones who ‘are in it.’” 





On the afternoon of December 24th, the employees of the Cohoes 
(N. Y.) Gas Light Company surprised their Superintendent, Mr. 
Charles Van Auken, by presenting him with a handsome traveling bag. 





AT the annual meeting of the shareholders in the Anderson (Ind.) 
Citizens Natural Gas Company, it was virtually decided to erect next 
season an artificial gas plant. The meeting was held the 31st ult. 





THE Grand Rapids (Mich.) Gas Light Company, on the 23d ult., 
tendered to Mayor Palmer 4 carloads of bituminous coal for free distri- 
bution amongst the poor of that city on Christmas eve. 


Mr. F. H. SHELTON and associates are said to be bartering for the 
properties of the Roanoke (Va.) Gas and Water Company, and the 
Roanoke Electric Railway and Power Company. 





A CORRESPONDENT in Philadelphia forwards the following under date 
of December 26th: ‘‘ Manager John D. Shattuck, of the Suburban Gas 
Company, of Philadelphia, the night of December 23d, was presented 
with a magnificent chair, made of golden oak, with appropriate up- 
holstery, the gift being a tribute from the employees of the concern. 
John M. Callanan, who is the Superintendent of the Chester branch of 
the big corporation, was also remembered with a pair of fine beaver 
driving gloves from the same source. Both officials are held in the 
highest esteem by their subordinates, showing clearly the manner in 
which the employees are treated. The members of the staff of assistants 
gathered early in the evening on the second floor of the splendid offices 
of the Company, 517 Market street. Mr. Shattuck was oblivious of the 
fact that he was to be the victim of a pleasant surprise by those who 
help to make many of the homes in Chester brilliant with the radiance 
of their product, but he became cognizant of the fact when Superin- 
tendent Callanan got well along with a well prepared and excellently 
delivered speech. Mr.Callanan incorporated in his address some facts 
and figures concerning the great strides the Company has made in the 
few years past, and then prssented the chair to Mr. Shattuck on behalf 
of the workers. Mr. Callanan’s speech was as follows: ‘Gentlemen: I 
deem it an honor to be asked by you to say afew words Although not 
accustomed to making speeches in public, I feel that we are all one 
family, and any mistakes I make will be overlooked. About a year 
ago the Suburban Gas Company came into possession of the franchises, 
rights, titles, etc., of tho Delaware County Gas Company. At that time 


we were under the impression that the old Company had made rapid 
strides, and we had a perfect right to think so from the fact that 10 years 
before, when the old Chester Gas Company was turned over to the 
Delaware County concern, we received from them 700 meters in use 
and about 12,000,000 cubic feet of gas per year. At the end of 10 years, 
when the change was made to the Suburban, we had increased to three 
times this amount. So you see we were doing some hustling, but we 
did not know what hustling meant until our friends, the Suburban, 
came along and took us under their wing, and then we got right down 
to business, and with the very liberal manner of the Board of Directors 
in the disbursement of funds for betterments, etc., and the very able 
way in which our Manager handled the reins, and with judicious ad ver- 
tising, we have been able to show a very large increase. As Superin- 
tendent of the Chester branch, I wish to thank each of you for the part 

ou have taken in the work, fSr unless every man interested had put 

is shoulder to the wheel, we would simply have stood still and no pro- 
gress would have been shown whatever. There are other matters in 
this line that I might say that would be interesting to you, but we have 





met here for another purpose. On the part of the employees of the 
(Continued on page 14.) 
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Equitable Bonds, 6’s...... +» 1,000,000 
* 1st Con.5’s....... 2,300,000 
. Metropolitan Bonds........ 658,000 
he | MUTUAL ......cccceccccescees 3,000,000 
@) | Municipal Bonds............ 750,000 
i New Amsterdam Gas Co... 
Bonds, 5°S ...ssseeeseeee 11,000,000 
Northern Union, Bonds, 5's. 1,250,000 
New York and East River 


4 
| 





A. M. CALLENDER & CO., 





PROPBIETOBS. Bonds 1st 5's........+0+. 3,500,000 

* 1st Con. 5’s....... 1,500,000 

THOS. zx CUNNINGHAM, bayer oes oceee eeveceececeece pon 

ELBERT P. CALLENDER, Seeks detuiccuonaaee. aamaaes 
EDITOBS. 


YOnKErS .....ccccccesccccees 299,650 





Out-of-Town Compantes. 


Brooklyn Union eceeeeescese 15,000,000 
- ** Bonds (5's) 15 000,000 
Bay State.........seeeee-- 50,000,000 
MONDAY, JANUARY 5, 1903 * Income Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 
Ast Mtg. 5’s....... 509,000 
Bostun United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 


CHAS. E. SANDERSON, 
' MANAGER. 














(Concluded from page 13.) 


Suburban Gas Company of Darby, Media and ee re 
Chester, I take great pleasure in wishing you we now Ne 
a merry Christmas, and also in presenting to Gumtale City Gas oa ag 4 ees 
you, our genial General Manager, this beauti- : yer 


ful chair as a testimonial of our admiration wigan (6's) nice oane: 
and esteem. May you live many years to en-| central San Franciaco..... 00,000 
joy it.’ Having thus discharged himself of the | ghicago Gas Co. Guaran- : 

uuty imposed upon him and willingly assumed teed Gold Bonds........ 7,650,000 


for the benefit of the employees, it came Mr. 
Uallanan’s turn to be remembered in a kindly | tolumbus (0.) Gas Co., ist 

way as well. Edward C. Burton, one of the| Mortgage Bonds......... . 1,500,000 
accountants of the corporation, stepped for-| Columbus (0.) Gas Lt. & 
ward, and with words of good cheer and ring-| Heating Co............... 1,682,750 
ing with the season’s merriment, he tendered Preferred.......+.+++++- 
the happy returus of the yule tide and the Jonsumers, Jersey City 

wishes of the workers, and then presented the | Bomds....ssss0«....+.0++. 600,090 
gloves to Superintendent Callanan, which are | Consumers, Toronto........ 1,700,000 
very appropriate indeed, inasmuch as the re- | °°mS0lidated, Baltimore... 11,000,000 
ciprent spends some part of each day driving to| Mortease, 6's........... 8,600,000 


Mncinnati Gas & Elec. Co.. 29,500,000 


the works. A luncheon was then served on the Giesapenke, ist 6's... 1,000,000 
tirst floor of the Company’s offices, and after | "auitable, ist @'s....... 910,000 
the boards were cleared a smoker followed. CoS SEs... Lee 


Merriment reigned, the employees contributing rae pcg - ‘ee 
songs and recitations to while away several | jonsolidated G. & E. Co.'s , 
hours. The laborers employed by the Com- : san 


yed Little Falls, N.Y.......... 90,000 
pany yesterday were presented with turkeys by| Bonds.................. 75,000 
the concern, tuere being about 75 distributed, | petroit City Gas Co...... .. 4,825,500 
aggregating about 1,000 pounds, This is the “ Prior Lien 5’s....... 5,608,000 


usual custom of the Philadelphia Suburban, | Detroit Gas Co., 5's... .... 
which is not onlr liberal with its employees, af , 
but is just and fair in all its dealings with | Equitable Gas & Fuel Co., 
whomsoever it does business.” Chicago, Bonds........... 2,000,000 
, Essex and Hudson Gas Co. 6,500,000 

The Market for Gas Securities. (7 Nyssa" Sho oo 


g Grand Rapids Gas Lt. Co. 
Although there was no real or even seeming] ist os ieee leapaagm 


reason for the occurrence, the speculators on | Martford..............ss00+. 
Change awoke to{che fact that Consolidated was | Hudson County Gas Co., of 
selling at rather 1ow prices. There are those,| New Jersey.............. 10,500,000 
though, who like to tight with. fire, and the 3 Bonds, 5’s...... 10,500,000 
nervy gentlemen who sold the shares below 215 | (ndianapolis...... .......... 2,000,000 
are qu.te likely to be called on to pay the price “ Bonds, 6's....... 2,650,000 


32 ,000 
16,000 











1,225,000 
750,000 


vf tueir boldness. Consolidated closed to-day | J®ck#on Gas Co............ 250,000 
(Kriday) at 2174 to 218}, which shows a virtual] “ 18tMtg.5’s........ 290,000 
gain of 12 points for the week. The odd thing | ©4288 City Gas Light Co., 

in connection with the rating is that it is not} Of Missourl.........-..... 5,000,000 


selling * ag 1 apse gt gtegaea pena 
Brooklyn Union is nominally held a trifle iaeiem, eenneneeey . 
higher, being 225 bid, which is 10 points away Proferred............... 2,500,000 
from the opinion of would-be sellers. The Piereeaitcsies svastioe 10,000,000 
situation there with respect to the competition gr ved op AME. 200s ee 
between the electrical-current suppliers and | couisville................... aaikdas 
the gas men does not Seem a Serious one. steseerevccescecees , 


: Madiso: . Co. 
Lacledes ure higher and Bay State is lower. a ae ae 


. lst Mtg. 6’s........ 350,000 
Peoples, of Chicago, holds its own, and the in- * 6 he en scrip, 
quiry for Washington (D. C.) gas, at anything due 1910,,....... 100,000 


under 375, is unabated. Montreal, Canada.......... 2,000,000 


Newark, N.J,,Con.GasCo 6,000,000 
Gas Stocks, a 


Quota ions by George W. Close, Broker and Nashville Gas Lt. Co........ 1,000,000 
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DIVIDEND NOTICE. 


usta ititadans 
OFFICE f THE United Gas IMPROVEMENT Co., ) 
. CORNER BROAD AND ARCH StTs., 
PHILADELPHIA, Pa., Dec. 10, 19€2. 1 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Jan. 15th, 
1908, to stockholders of record at the close of business, Dec. 
31, 1902. Checks will be mailed. 
1436-5 LEWIS LILLIE, Treasurer. 
no on 


Situation Wanted 


By a Superintendent of Many Years’ 
Experience 


In the manufacture and distribution of coal gas, laying 
mains and services, handling gas stove trade, repairing and 
setting meters, and all work pertaining to the business. 
Best of references. 

1434-2m Address, “‘ ©. M.,” care this Journal. 




















Wanted, Position 


As General Bookkeeper with a Gas 
Company, 
By a man of 17 pea experience. Is familiar with the Mc- 
Millin system of gas accounting. Can furnish references. 


Please state salary paid. Address, ‘‘ BOOKKEEPER,” 
1433-6m. Care this Journal. 











WANTE D. 
A Gas Engineer or , 
Competent Draftsman, 


Experienced in drawing plans for bench 
construction, and remodelling and extension 
of a large gas plant. Apply to the 


CINCINNATI GAS & ELECTRIC CO., 
1437-3 CINCINNATI, 0. 


WANTED, 


Second-hand Station Meter, 
from 60 to 72 inches diameter. 


Four Purifying Boxes, 9 feet by 
12 feet, or about that capacity. 


1416-tf Address, G. M, ROSSMAN, Treas., Keene, N. H. 


‘(HASCO” 


(FRADE-MARK) 


Ae fa: es 


NEW GAP 
MANTLE. 


GUARANTEE. 


_ te 

















E guarantee this Man- 
tle against breakage 
for THREE MONTHS 

from the date you sell it 
to your customer. 





66 9 
Sold only to Gas Go’: 





Manufactured by 


Lindsay & Co.. 


CHICAGO. 
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For General 
Store Lighting. 


























For Store 
E Lighting 
lila with 
| aie One MANTLE 
ey, ‘ae NIGHT LAMP. 


Smt HUMPHREX 
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The HUMPHREY, wuts 





For Window 
Lighting. 


For 
Outside 
Lighting. 


MANUFACTURED BY 


General Gas 
Light Co.. 


KALAMAZOO, MICH. 
NEW YORK OFFICE, - 54 WARREN ST. 
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P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 


FRANK D. MOSES 


TRENTON, N. J., 


UONSITUCtINg ENGINeST and Ontractor. 


Kstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-*0-D TE. 


aaa —_ CORRESPONDENCE SOLICITED. 9a 


THe PRINCIPAL FEATURE or tue 
REEVES PREPAYMENT ATTACHMENT IS ITS SAFETY. 


After amount prepaid is used up, the light drops to a very small one 
and will not go out for ten or more hours. The extra gas used is au- 
tomatically deducted from next prepay. Ten dollars can be prepaid at 
one time. Other important features. 


THE REEVES MFG. G0, - - - EW HAVEN, COM 


Gas Analyst's Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”). 


























Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50. 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Feonomize Heat in 
Water (jas 
Plants, 


BY UTILIZING A 


GTeON $ ECONOMIZE?, 














To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Poughkeep- 
sie, N.Y. : : : - : 


pr 


a 


Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER 6O., 


MATTEAW AN, N. Y. 











— 











Charging Barrows, 
Coal and . 

Coke Wagons, 

Steel Wheelbarrows. 


All Specially Adapted for Use 
in Gas Works. 


eg 


THE AKRON GULTIVATOR 60, 


» MANUFACTURERS, | 
Akron, O. 


onserratin of ea 























Chollar’s System of Gas Purification, 














THE PURIFIED GAS REVIVES THE FOULED OXIDE. | 




















‘Perfect Tips to 
every gross bear- 
ing the name 


= ~=—SssuNLIGHT. 
Suulight Lava Mfg, Co,, Chattauooga, Tenn 











THE GAS ENGINEERS’ POCKET- 
BOOK. 


By EXenry ©O’Connor, 
Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 


PRICE, $3.50. 


A.M. CALLENDER & CoO., 


Practical Handadbnook on. 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 


NEASY TOLER. 


PYTENT APPLIED FOR 
PA Daksy Drealor 


An Instantaneous Water Heater all 
By G. LIECKFELD, C.E. | Over the House. 

25 gallons of water heated 
to 200°F. with a consump- 


tion of TWENTY feet of gas 
in TWENTY MINUTES. 


STATE RIGHTS FOR SALE. 


- Deasy Water Heater Co , 


Translated with Permission of the Author, 


By GEO, M. RICHMOND, M.E. 


Price, $1. For Sale by | 


A. M. CALLENDER & CO., 





No, 42 Pine Street, - New York City 


No. 42 Pine Street, New York City. | 13th and Clay Sts., Oakland, Cal. 
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SEE THAT AD.? 


It’s in all the leading magazines. Your custom- 
ers are sending their orders direct to us, because 
YOU cannot supply them with BALL CHECKS. 
They won’t take something you say is ‘‘just as 
good.’”” YOU MAY FOOL SOME PEOPLE SOME 
OF THE TIME, BUT YOU CANNOT FOOL ALL 
THE PEOPLE ALL THE TIME. When they ask 
you for BALL CHECKS, they know what they 
want. You cannot palm off substitutes on an 
intelligent public and retain their confidence. 
Better get on the ‘‘Band Wagon” and handle 
BALL CHECKS. They will bring you friends, 
money and more business. Our “Light’’ Story 
and wholesale prices for the asking. A sample 
Check, postage paid, for a quarter, in silver or 








stamps. 


The 





4 — 
J ’ 
Ball We = - U.S. Patent 
“7 1-4 ‘ 
i Now. 25, 1902. 
Check, ‘ Patents pending in 
) 
England 

A a ee device which = F & ’ 

any mantle burner, is instantly 

are ergy he | a slight twist to the Pe 

eer hi. erman 
THE BALL CHECK Ys 

will fit the burner you are now Canada 

using, —5 neem a = it - ? 

on yourself, without tools. It re- 

ae . usual pm mixing tube Spain, 

with a Bunsen burner only an 

inch and a half long. Makes any Italy, 

burner as good as new, obtaining : 

as high as 200-candle power from Russia, 

one burner. By checking and 

spreading the gas supply, the Ball Portugal, 


: heck secures brighter light with 
ess gas. 4 
The Ball Check alone, 25 cents; Belgium, 


Ball check burner with mantle, 75 





cents—at any good store, or of us, m apan, 
Pollustrated information f Brazil 
ustrated information 
Call or write, é, ° _ Faz a 
BALL CHECK LIGHT CO., Austria, 

16 & 18 Park Place, - New York. b 
Cuba, 
The Australias. 


BALL CHECK LICHT COMPANY, 


16 AND i8 PARK PLACE, NEW YORK CITY. 








THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 





PRICE, $3.50. 





FOR SALE BY 


A. M. CALLENDER & CO., - No. 42 Pine Street, New York City. 








POOLE ON FUEBLS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED 


1HE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN 
Becond Hdition. 


A. M. CALLENDER & CO. - - 


Frice $32. 


POOLE, F.as. 
) Eor Sale by 


No. 42 Pine Street, New York City. 
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= STEWARD LAVA TIPS 


ALL SIZES. 
e ALL KINDS. 


Greatest care is used in selection of material and making. 
YOU CAN GET ANY QUANTITY PROMPTLY FROM OUR THREE BRANCHES. 


THE D. M. 


NEW YORK: 


107 CHAMBERS STREE™. 


STEWARD MFG. CO., 


CHICAGO: 
57 WASHINGTON STREET. 


(ESTABLISHED 


1876. 


FACTORY AND GENERAL OFFICE: 


CHATTANOQNOG 8. TENN 








The DETROIT 





| WE PURCHASE: 


Force Draft 
ARC GAS LAMP. 


Durability, 
Efficiency, 
Simplicity, 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 

A Handsome Fixture. 
Always in Order. 


Our lamp gives 25 per cent. more 
light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 

TO LIGHT CONSUMPTION 


WHAT THE GAS sare 
iS TO FUEL. : : 


SAMPLE ORDERS 
Solicited. 
Manufactured by 
The Detroit Arc Gas Light Co., 


67 to 71 Michigan Avenue, 
DETROIT, MICH. 


Gas Analyses of All Sorts and Conditions, 
~.— 
Analyses of Solid and 
Liquid Materials as Well, 
That are needed by Gas Companies at 
any time in the conduct of tleir busi- 
ness, may | e obtained from 


DR. W. H. BIRCHMORE, 


1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 








IN THE MARKET. 





Gas properties, 

Eleetric light properties. 
Street railway propertics. 
Also desirable franchises. 


W. R. FABEN CONSTRUCTION CoO., 
317 St. Claire Street, Toledo, O. 











GAS BURNERS, 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-feed | 
valves for high pressure, and small brasswork in general. | 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 


Cc. GEFRORERNR c& SOW, 
248 North Stb Street, Philadelphia, Pa. 











ELECTRIC GAS LIGHTING. 


— 


jump spark and multiple systems for use in houses, 
churches, theaters, halls, schools, stores or any large build- 


ing and repairs. 








By H. 8. NORRIE. 








Price, 50 cents. Orders may be sent to 





A. M. CALLENDER & CO., 42 PIXE S81., N.Y City 


How to install electric gas igniting apparatus, including the | 


ing. Also, the care and selection of suitable batteries, wir- | 


Practical Photometry, 


By William Joseph Dibdin. 





Price, $3.00. 





FOR SALE BY 


A. M. CALLENDER & CO, 


No. 42 Pine Street, New York City. 


The Gas Engineer's 
Laboratory Handbook, 


lity JOHN HORNBY, F.LC. 





Price, $2.50. 





FOR SALE BY 


‘A. M. CALLENDER & CO, 


42 Pine Street, New York City. 


The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 








, Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 








PRICE, $3.60. 








For Sale by 


-| A, M. CALLENDER & CO., 42 Pine Street. New York City. 








PRACTICAL HANDBOOK ON GAS ENGINES, 


WITH INSTRUCTIONS FOR CARE 
AND WORKING OF THE SAME, 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, M.E. Price, $1.00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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BRAY BU 


Of Uniform Excellence and Greatest 
Candle Power. 
BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’’ burner for acetylene gas ? 


THOMAS 1. 





“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


W. MINER, 


821-823 Eagle Av.,N.Y. 

















Cox's High Pressure Fluid 











COAL HANDLING MACHINERY. — 
Conve vor <0. so" 


Highest award of merit DUSSELDORF EXHIBITION, 1902. 


We have had 30 years’ experience in minimizing the cost of handling 
materials. For further information, address 


C. W. HUNT CO., 
West New Brighton, Staten Island, N. Y. 


NEW YORK OFFICE, 45 BROADWAY. PITTSBURG OFFICE, 515 PENN AVENUE. 


TEE 


—}/ Discharge Computer. 

















This Computer solves the following formula, 
U e e r c S OC S s which is applicable to Gas, Air and other elastic 

















Ludlow Valve Mfg. Co., 


Double and Single Gate Valves, %<" to 72”, 


Gas, Water, 
Steam, Oil, 


HOT GAS VALVES A SPECIALTY. 


fluids, flowing through long pipes with high 
eer little is not as much as you pay|initial sonia: * ie 
for, and too much is more paid for| Discharge im cubic feet per hour at atmo- 
than you need. 
In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave} Where 


them weak, nor yet so much as to make] = diameter at rs en : 
them costly. P, = abdsolu nibh yressure in pounds per 


Made j tvles r , 5 square inch, 
ade In 145 styles, seven sizes In each p, = absolute terminal pressure in pounds per 


style. square inch, 
MADE ONLY BY L = length of pipe in miles, 


H. M U Ee LLE 7 yw FC co w = specific gravity of the fluid when air = 1. 
a ag 


DECATUR, ILLS., U. S. A. ree gen 


d* x (p,-P,’) 


= 38.8 / 
spheric pressure a 


To Find the Discharge from a Pipe and 
the Required Size of Pipe. 


(1.) Set the specific gravity of the fluid op- 
posite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and 
terminal gauge pressures opposite the suM of 
the initial and terminal gauge pressures; 

(3.) Opposite any diameterjof pipe will now 
be found the discharge in cubic feet per hour 
at atmospheric pressure; and 

(4.) Opposite any desired discharge will also 
be found the required diameter of pipe. 





TROY, N.Y., U.S. A. 










oii 





Price of the Computers, in Cloth Case, 


Ammonia, Etc. 4} x 8 inches, $5 Bech, Wet. 











For Sale by 








Send for Catalogue. A. M. CALLENDER & CO., 42 Pine Street, New York City. 

























Be erere 












“we ve 














a vot, Mod.” UE 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, ET6. 

















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


t_—~ weer te 6 GAS WORKS_.. 


—- 








No. 118 Farwvell Avenue, . Milwaukee, Wis. 








THE ECONOMICAL 


Lloyd Construction Company, = sm 


GREENWOOD AVE. AND M. C. R. R., Engineers and Builders of 


DETROIT, MICH, stises and generat ea 


works machinery. : 


MANUFACTURERS AND CONSTRUCTORS 
OF GAS APPARATUS AND PLANTS. AMERICAN OFFICES: 
269 Front Street, East Toronto, Ont. 


AMMONIA. Peale 


19 Abingdon St., Westminster, S. W. 


IMMERSION | sans 


CABLE ADDRESS : 


WASHERS. [|] 


; — GASHOLDER TANKS AND 
A new design in which the gas passes GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


under perforated plates and is washed in| J. P. WHITTIER, 


238 Java Street. Brooklyn, N. WV. 


the suspended water and spray. Built IN GEORGE R. ROWLAND 


sections, each section complete. The), temesin tne centnenat rn wens. 


entire interior accessible for cleaning from  Daughtsman and Constructing Engineer. 


° structivp of new works or alteration of old works. Special 
th O t S] d e attention given to Patent Office drawings. 
e ou ; Office, No. 245 Broadway, N. ¥. City, 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 
~ Roots’ — 


NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements of 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 



































OUR GAS GOVERNOR IS MAKING FRIENDS EVERY DAY. 


Ka Re = oe ge 
af "dhe * Bi oe ree, © SS 4 2 eee ees. 
nae Clr ae oe eae oP phate ay ie 3 v i * ee 


= ae 
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P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: : 


CONNELLY IRON SPONGE AND GOVERNOR 60., won Vorn’city. 








| 
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MANUFACTURERS OF 
CAST IRON 


WeaESJRUMMOND 
o> 


AS dip WATER. Filipe vt) 


GENERAL one Be - BROADWAY, 











GEORGE sume. Mangr. & Treas., Emaus. 
JOHN DONALDSON, Prest., ht Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


WARREN FOUNDRY AND MACHINE 60. 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


SY CAST IRON WATER AND GAS PIPE, 


FroM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


COMPANY, 


Temporarily 
during altera- 








Any size gas 








GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 
WITHOUT oo OF 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny, for Thirty 
ys’ Trial. 


Send for Circulars, 


G0. Light, 


DAYTON. 0. 


Hughes’ “GAS WORKS,” 


Their Construction and Arrangement, 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 








_ Price, #1.65. 
A. Me CALLENDER & CO., 42 Pine 8t.. N. Y. City. 








Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES, 


SECOND EDITION. 


THOS. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING 
Assoc.M.Inst. c. E. 


With an Appendix of Decided Cases. 





Price $2. For Sale oie 


A. M. CALLENDER & CoO., 
42 Pine Street, N. Y. City. 





tions and re- 
Pere ts: 


STOPPERS SENT ON 
TRIAL. 


main can be 
shut off in 30 











Address: SAFETY GAS MAIN STOPPER 60, 108 E. 117th St., New York otal 











MOST GAS COMPANIES DO SELL, « -s EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent Instantaneous Water Heaters, 


A. LUSZUH,T and NECESSITY. 


This is Our LIST PRICE 
No. 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 

We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at only $20.00. 


Supplies hot It 
water for Has 
domestic use No 
as well as Equal 
for the bath. 
=~ 2: 2 
EBEwvery 


Eiecater 
Guaranteed. 


=> =: os 
SEND FOR 


CATALOGUE 
AND PRICES. 


eee —__ Will send heater on 60 days’ trial to any Gas Company. __sm. 


The fon bakin and lai COMPANY, i mtcwtace. a 


fos U. s. A. 


Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial, No sale 
unless satisfactory. Manufactured by the Ware = STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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AMBRIGAN METER 60. () ) 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 



































PUBLIC LIGHTING TABLE. 


JANUARY, 1903. 


a - © nae alin ! 
| Table No. 2. 
Fable No. 1. NEW YORK 
FOLLOWING TILE crry. 
MOON. Au. NIGHT 
LiIGuTiIne, 




















Day or WEEK. 


| Extin- 


Extinguish | Light. | omaieh 
2 ail 


| MM. 
Thu. | 5.10PM) 6.20 am! 4.30 
Fri. | 2} 5.10 6.20 .30 
Sat. 3} 8.30 6.20 .30 
Sun. | 4/ 9.30 | 6.20 || 4.30 
Mon. 6.20 
Tue. | 6)11.40 FQ) 6.20 
Wed. | 7|12.40 am) 6.20 
- Thu. | 8] 1.5 | 6.20 
Fri. | 9] 2.! 3.20 
Sat. ‘ | 6.20 
Sun. ‘ | 6.20) 
Mon. |I2|NoL. |Nol. 
Tue. |13|Nol.emiNo L. 
Wed. INol. iNol. 
Thu. |15| 5.30 pm) 8.50 pm/| 
Fri. BT oe 10.00 
Sat. |17] 5.5 11.10 
Sun, |18} 5. 12.10 AM 
Mon. |19} 5.! 1.10 
Tue. (20) 5.30 Le} 2.10 
Wed. | 5: 3.10 
Thu. 4.10 
Fri. 5.00 
Sat. 5.50 
Sun. 6.10 . 
Mon. 6.10 || 5.00 
Tue. 6.10 || 5.00 
Wee, 6.10 || 5.00 
Thu. /29] 5. 6.10 | 5.05 
Fiji. (30 ‘ 6.10 i| 5.05 
Sat. i31] | 6.10 5.05 
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TOTAL HOURS LIGHTING 
DURING 1903. 





By Table No. 1. By Table No. 2. 

TIrs.Min Hrs. Min. 
January ....245.00 | January. ...423.20 
February...192.00 | February. ..355.25 
March. ....20!.00 | Mareh..... 395.35 
April. ... ...167.20 
May.......152.00| May.......2 
June ......131.40 

140.40 | July.......° 
August... 156.20 | August ....28 
September..171.20 | September. .3: 
October....198.20 | October ....: 
November..216.30 | November . 
December. .232.10 | December. .433.45 


oe 





Bb Saget 
A ~ 


im 





S, 


Total, yr. .2203.40 | Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Bullding. 
CLEVELAND, 809 Cuyahoga Buliding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


-.-- OF AMERICA .... 


cous. .WelShbach System 
~~ Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. 








\ 


By means of the Welsbach System of street lighting the superiority Co useas PAS 2 Seed fl 
of GAS over electricity for street lighting has been fully demonstrated. | if i ARKET l 
a7 l 
: ‘ia || 


ty 


i 
i 


POINTS OF MERIT: 


Economical, 
Attractive, 
it is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


od 
Where there are no gas mains we can furnish an equally go 

light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 


ZZ 


JsVertsrsaarssseseres 


i 
\ 
PS i 








Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and, Outside Lighting. 


The Welsbach Gas Arc for Indoor Lighting. 


The cut tells the story—but not all of it. Get one lamp and light it— 
then the tale’s told from beginning to. end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 

. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 


. The greatest amount of candle power with least consumption of 
gas. 


. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 


. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
io Of accent a day. 


Give it a Chance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 


PKnow the only proof of the pudding? What’s the use in a fellow telling 
**you it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THE UNITED | 
GAS IMPROVEMENT | 
COMPANY 


During the Year 1902 has been Awarded Contracts in the 
Following Places for 








Standard fouble-Superheater |,owe Water (jas Apparatus. 


Atlantic City, N. J. Flushing, N. Y. | Norristown, Pa. : 

Ardmore, Pa. Hollidaysburg, Pa. Norwalk, O. 

Auburn, N. Y. | Houston, Tex. | Ocean City, N. J. ; 

Belmar, N. J. | Indianapolis, Ind. | Oklahoma City, O. T. 

Blue Isiand, ills. Jersey City, N. J. | Oneonta, N. Y. 

Boonton, N. J. Laconia, N. H. Plainfield, N. J. 

Brooklyn, N. Y. Lakewood, N. J. Portland, Me. 

Carlisle, Pa. | La-Salle-Peru, Ills. Pottsville, Pa. 

Champaign, Ills. Martinsville, Ind. Scranton, Pa. 

Coney Island, N. Y. Memphis, Tenn. South Brooklyn, N. Y. 

Dallas, Tex. Newark, N. J. | Suffern, N. Y. 

Danville, Ills. - New Brunswick, N. J. Swedesboro, N. J. 

Des Moines, Ia. | New London, Conn. | Syracuse, N. Y. 

Evanston, Ills. | New Orleans, La. Washington, N. C. ty 

Evansville, Ind. | Norfolk, Va. | Woonsocket, R. I. Pi 
TOTAL SETS, 1902, .. . at ee i 
TOTAL DAILY CAPACITY, 1902, . . 32, 825000 cubic feet. : 
TOTAL SETS TO DATE, .... bs ene ee ~ 
TOTAL DAILY“CAPACITY, . . . . 299,670,000 cubic feet. / 


The United Gas Improvement Gompany, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. Gregory, a a Davin R. Daty, V.-Prest. & Treas, 
D. ABERNETBY, Sec. 


JH. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


eee 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a __ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2=ea 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. L. Rice, 
Vice- a 








&. , Socmme, 


A. PERKIN 
President. ~ 


Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


| Manufacturers of § 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of 
Inclined Benches. 
Estimates Furnished on Application Rig! Most Successful 
Style of 


Also for Free-Firing and Full and coal 
Benches, for Burning either Coal o 
in the Furnaces. 


914,916 & ofe Weituright Building, St. Louis, Mo. 


Depth Regenerative 
or Coke 








J CVPRPODS LORCWLP CO. 
23° STALOWE RACE fUliAlA JA. GSA. 


FIRE Brick 
CLAY RETORTS 














AdwmWeber Sons. 


Works, Weber, N. J. 


"|Main Offices, Park Row Bldg., New York. 





Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts. 


OSCAR ‘B. WEBER’S 


Construction Vertical 8’s (Patented) 
First Instalment in the World 
with Modern Charging and 
Discharging Machinery. 








AGENTS FOR 


GRAHAM, MORTON & CO., 


LEEDS ENCLAND, 
INCLINED RETORT SYSTEM. 





Perforated Radial Block Chimneys. 


AGENCIES. 

RBERT B. HAM, 80 Water Street, Boston, M 
BAKER ENGINE AND MACHINE CO., 114.N. ad St, *Phila., Pa. 
JOHN T. WHEELER, 933-934 Monadnock Bldg., Chicago, ‘Ills 





or" 





ISAAC C. BAXTER, President. 


Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277, 
JOHNSTOWN, PA. 


Successor to WitLriAaAM GARDNAENHR c& Som, 


Fire Glay Goods for Gas Works. 

















(ESTABLISHED 1856.) : 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A Cement of great value for D RE rile on 
mouthpi pond Sy Fe bench-work joints, lining blast 
furnaces an his eement is mixed ready for use. 
Economic and th Soenh in its work. Fully warranted to stick. 

Price List, f.0.b. Galesburg, Illsz., or Buffalo, N. Y. 
{n Casks, 400 to 800 cel at eon per _ 


In Kegs, 100 to 200 
In Kegs less than 100 * 


c.L. GEROULD, Gelesbure. Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 





Containing 6, 8 or 9 Retorts, 
We have Greatly Improved our Recuperators. Coal eg 





Coke can be used as Fuel in Furnaces, 


Tueo. J. Surrsu, Prest. J.A. Taytor. Sec. 
A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALT:MORE, MD. 


Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 








Half and Full Depth Benches of Our Own Design, | 


AND FIRE CEMENT. 


|Our Improved Half and Fuil Depth 
Benches have been Adopted by 
Many Gas Companies. 


| WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


| Sole Agents for New England States. 








JOHN DELL, 
President and General Manager. 


ESTABLISHED 
1882. 


MISSOURI FIRE BRICK CO,, 


Gas: Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 
ese lease ‘ LOUIS, 
M0. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or ns 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
——— és the Original Coal Firing Bench. ¢ also Erect Plain Benches with O-e to Six. 411 Olive Street, 
etorts ; 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED.: Continental Bank, 
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GHRISTOPHER GUNNINGHAM. 


PROPRIBTOR, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, IN. WY. 





STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 








SCciIiENTIEIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
JVOX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

GAS Amel EER'S POCKET-BOOK. By Henry O'Connor 


TECHNICAL GAS ANALYSIS. $3. 


4348 CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. I1., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 


LIQU(D FUEL FOR MECHANICAL AND CRDOSERIAT. 
9 P JRPOSES. By E. A. Brayley Hodgetts. $2.50 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 


fel 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
ba og OF GAS COALS AND CANNELS. By D. A. 
raham 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER’S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; A Manual of Lime and Cement, their Treatment 





and Use in Construction. By A. H. Heath. $2.50. 





| a HANDBOOK ON GAS ENGINES, by G. Lieck- | A COmrEagee BETWEEN THE ENGLISH AND 
1 


ENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with 4 oe Application 
Electric Lighting. By A. Palaz, Sc $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


SS TRANSMISSION OF ENERGY. By G. Karp. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie. 
son. $2.50. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PES. et. MANAGEMENT OF DYNAMOS AND MO. 


AND CABLES 
ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications By 
John T. Sprague. $6. 


rae GUIDE TO ‘as TESTING OF INSULATED 





The above will be forwarded upon receipt of price. If sent by mail or €xpress, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, oF post office money order. No 


buoks sent C.O.D. 


A. M. CALLENDER & CO., 42/PINE ST., NEW YORK. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


: STRIGTLY High Grade 
psccscrtch Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 


























Washington Building, New York. 
Betz Building, Philadelphia. 


A. CG. M. AZOY, General Agent, 1 Broadway, New York. 


YYPYPYYYPPY TD POPTPT ITTY IPPITT IPT PT 


flag Jeffrey Coal and Coke Crushers and aie 


‘, We make the strongest Bucket . 
and cheapest Trays now on + 

the market. Bolted and diate: 

Church’s Patent Trays, fot 
lime or iron sponge. Write 
for booklet. Wheels. 


John Cabot, 


553-557 West Thirty-third St., Dump Cars. 
NEW YORK CITY. 








Send 
for 
Catalogue. 


Bristol’s Recording ae Jeffrey Crushers. 


ag THE JEFFREY MANUFACTURING CO., 
, COLUMBUS, OHIO, U. S. A. 


For continuous re- 
cords of New York, Chicago, Denver, Buffalo, Philadelphia, Butte, Mont., Kansas City, St. Louis. 


ore Eissiure WSS s6s40babcasssdbsboiansasation 


struction, 














accurate in operation 
and low in price. 


ay oo Creaare. otto" ‘The Gas Engineer's S Laboratory Handbook, 
THE BRISTOL 00., By JOHN HORNBY, F.1.C. _—_— Price, $2.50, 


Waterbury, Conn. Orders may be sent to 


suver Measiv Pic expontion \A. M. CALLENDER & CO,, 42 Pine St., N. Y. 





—_———— —. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


ey es Durable. Will 
h any ‘Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure?. Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 














Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 42 Pine St., N. Y. 











Epmunp H. McCuitovear, Cuas. F, sea o H. C. ApaAms, 
President. Secretary. 


THE WESTMORELAND’ COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


Henry WHARTON, 
Assistant Secretary. 





PwroiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


—___. | Principal Office, 224 South 3d St., Phila., Pa. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 

dpaiieidiliiacammene 

Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Pine Sr., N.Y. Crry. 


BINDER for the JOURNAL, 











Price, $1.00. 


——<—_—_. 
A. M. CALLENDER & CO., 42 Pine Street, N.Y. 











THE LINK-BELT MACHINERY Co0O., 
ENGINSERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
re MACHINERY for HANDLING 
COAL, COKE, OXIDE. ETC, 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and avuilable spac« 





Special Catalogue No. 31 Sent upon Application. 
| PHILADELPHIA, LINK-BELT ENGINEERING CO. 


Tilting Coal and Coke Car. 





THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and Pittsavnuren, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R'm 18, Vulcan Blig,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
' Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





| Self-Sealing and Pressed Steel Mouthpiece Lids. 
Ss Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work anc 
Special Castings cf all Descriptions. 


BAXTER & YOUNG,|4- £. BOARDMAN, C.E., JAMES T. LYNN, 
CONTRACTING AND CONSULTING | O”Sulting and Contracting Engineer. =Gags ENGINEER 


Particular attention given to Gas, Water and Electric alee: 


GAS ENGINEERS. Plants. Long and successful experience CONTRACTOR, 


with the problem and practice of 











Filtration for Public Water Supply.| Wayne Bank Building, - DETROIT 


Examination and Values Ascertained of 


Artificial and Natural Gas Properties. BREVARD, N. C. 
COMPLETE GAS WORKS ERECTED. 


Artificial faine Furaished and aid. G60, Shepard Page’s Sons, Consulting E. from 
GAS PROPERTIES PU 2CHASED. CAS MACHINERY. onsu Ing ngineer 


AND 


OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. —- CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. PARK ROW BUILDING, N. Y. 


GAS PROPERTIES PURCHASED. 




















KERR MURRAY MANUFACTURING CO. 


atest Jesign Rotary —xhauster, —— 
—— With futomatic (overnor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Genter Seal or Valve System Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc; in Fact, All Classes of Ironwork for Benches, 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINCS. 


BFoRT WA YRNE, IN DD. 
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BARTLETT, HAYWARD & CO. 


BAL,TINMORE, MD. 


Triple, Double and Single-Lift Gasholders. 


CONDENSERS. 


Scrubbers, 








Irol Holder ‘Tanks. 


ROOF FRAMES. 

















Girders. 


‘Bench Castings. 


OIL ST3RAGE TANKS. 





BHAMS 


b 
£ aa = 





on — 
PUNY 




















PURIFIERS. Boilers. 





The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! sUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 


ARTHUR G. GLASGOW, M.E.,M. Inst.C. E. 
QUINTARD IRON WORKS, “en 


N. F. PALMER. F{UMPHREYS & GLASGOW, 


Foot of 12th St. & East River, New York, 








BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
ee 31 Nassau Street, London S.W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. CONSULTING GAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


42400 CHESTNUT STREET, PHILADELPHIA, 


BUILDERS OF. 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. ay 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 

















~ 


245 Broadway, New York Gity. =0FFicts- Bridge & Ogden Sts., Newark, N. J. 








The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, JR., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferries) 


NEW YORK, Borough of Brooklyn. 


BUILDERS OF 


Gas HEtoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. 7. eee tock. 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., 


and Henry Disston’s Son’s Saw Works, Tacony, Pa. By JOHN HORNBY, F.I.C. 
The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 














Price, $2.50. 





Ae M. CALLENDEHR & CO., 42 Pine 8St., N. Y, City. 
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THE STAGEY MARUPAGTURING 60, 
The Ghollar oysteM of Gas Purification, 


WITH DUPLEX BY-PASS 
VALVE CONNECTIONS. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


fea PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER-CONLEY MFG. CO., | 

















GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 62 Wall Street, - - - New YorkE City. 


ONTRACTOR FOR THE 








ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC HGHT WORKS. 


Correspondence with Gas Companies conte — tin or ~~ ing their Plants respectfully 
“Pla nd i ates amy 


1902 DIRECTORY 1902 


OF AMERICAN GAS COMPANTES. 


PM, ..-..5 2 4.¢.-. = - $5.00. 


| A. M. CALLENDER & CO., - - No. 42 Pine Street, New York. 
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(842 = feily & Fowler, = 1908 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’s 
HOT GAS SCRUBBER. 


PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WitDLIAM JOSEPH DIBDIN. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Hoider was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 Cu.Ft. 
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With Numerous Illustrations. Price, $3,00, 





A.M. CALLENDER & CO., 42 Pine Street, New York City. 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 




















The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the ‘amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 5!, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 


_ THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 








ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND sai 


=, 


7, 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9, 000 to | 800, 000 — FEET eee. éoeniaent PER HOUR. 
CONNERSVILLE BLOWER CO., Connersville, Ind. © EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 


i 
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_ MATHOIEL TUFTS JIETER UU. 


“so § & MEDFORD STREET, BOSTON, MASS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CoO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPEHECIAL ATTENTION GIVEN TO ALLTI REPATIR WORE. 
s 


“Have you Seen our Complaint Meter?” 


fimo You Wa 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count on a 
prompt delivery, then send 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 


KEYSTONE METER CO., 


RoyvEtRsFoRnD, PTA. 


FIELD’S ANALYSIS 


Eor the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year of 
Publication. Compiled and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City 
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| AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT METERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 











als 
“A 




















p< we —— s& READJUSTED WHEN THE SCALE OF GAS RATES IS CHANCED. 
HELME & McILHENNY, 
Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


aa ——_METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 














Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERI, PA... 








EXLCERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Me. E..H. YorKE, New Haven, Conn., Dec. 1, 1898. 
_ . Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,’’ which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 


I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 





The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a’ 


high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. * Price $1.00. Address 


A. M. CALLENDER & CoO., ° No. 42 Pine Street, New York. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double — Lowe Water Gas Apparatus—Maunfacturers of General Gas Works Machinery—Builders of Gas Works, 
FORT WAYNE, IND., OO erocr nies 


Every Alternate Week 


JOHN J. GRIFFIN & CoO., 


559 W. 47th Bt., 1513 to 1519 Race St., 34 W. Monroe St., 
New York. PHILADELPHIA, PA., Ghicago. 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus’ of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALI REPATRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 40,000 now in use. 


The Positive Phepay ent Meter. 
Positive Advantages : = BE Negative Advantages: 


The Income ‘is ; ae No “Deposit” is 
on Quick and Sure. a Wn ete Necessary to 
_ all Start Business 
Better than C.0.0., ~—* - with a new cus- 
As Gas is “Paid Bs mer, ft 3°: 

for, Betoreaae J | NO GUSTONERS APE LOST 


livery. | on that account. 
There is Moneyinit ja | No Time Lost Mating Out Bills 


Forthe gas man. ~ No Money Lost 


IT WILL GET NEW CUSTOMERS.. . | on account of 
It will KEEP the ae | Unpaid Bills. : 


ones you have. No Disputes on Account of Bills. 


THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
: ~ * AND PLEASANT FOR-THE. CONSUMER. 














OVER 100,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN THE UNITED STATES. 
7 “SEND FOR OUR BOOKLET. 








